APHIDIDAE OF SOUTHERN CALIFORNIA VIII

E. 0. ESS1G
SECRETARY OF STATE HORTICULTURAL COMMISSION
SACRAMENTO, CALIFORNIA

Southern California with its varied flora and mild elimate affords an ex-
cellent place for the colleeting and studying of Plant Liee (Aphidide). At first
the field scemed unfavorable, especially was this impressed upon me during the
first two years of my work on this family. This is aecounted for. in a great
measure, by lack of experienee in field eollecting and in close observation.  Then
too, the first operations were carried on in a mueh dricr region than is usually
found nearcr the coast.  Inm Ventura County. and particularly in the vicinity of
Santa Panla. I have been able to take a great number of new speeies and even
a few new geuera, and all of this is practically the work of a single spring and
summer.  No donbt the same is true throughout a great part of the State and
especially further sonth, the entire field being practically new. In faet T know of
ouly one new species being reported south of Los Angeles and that by Prof.
Cockerell. who deseribed A phis tetrapteralis Ckll. taken on .Itripler canesecns
tetraptera at La Jolla. (Bull. So. Calif. Acad. Sei.. I, No. t, April 1. 1902).
From some ten species received from Imperial County this summer. only four
were known to me, but the material reecived was in such poor condition that a
careful study eould not be made, so as to warrant deseriptions of new species.

As stated. further on, several of the new species and two of the genera are
elose links between other speeies and genera already deseribed.

1 wish to aeknowledge, here, the speeial and most valuahle aid of my brothers,
S. H. FEssig and F. M. Essig. in eolleeting and in diseovering many of these
most interesting forms.

PEMPHIGUS Hartig.
I'vpe Aphis bursarius Linn.
Key to California Species
1. Not a gall-forming speics; subterranean, or partially so, in habits. 2
Forming galls, pscudogalls, or curling the leaves; distinetly wrial in habits. 8
2. Transverse sensoria only on antenmal articles TTT and IV, distinetly
subterranean. betae

Transverse sensoria on artieles TH, TV and V' only partially subter-

rancan in habits, californicus
3. PForming distinet galls, +
FForming pseudogalls or simply eurling the leaves. 6
ko Forming large, singnlar galls on the petioles near the bases of the
leaves; large numbers in each gall. 5]
Forming many moniliform galls on the surfaces of the leaves, a single
individual in each gall. populimonilis

3. Galls globular in form, antenna rough with transverse sensoria on
antennal artieles TH, TV, V and V1. populicaulis
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Galls  clongate oval. antennie smwooth  without  distinet transverse
\1'"\l‘ri". I’l)’)”l'lrﬂ"l"("!".‘
6. Forming pscudogalls eausing the upper surfaces of the leaves to fold
together along the mid-ribs; antennal articles 1T IV, V' oand V)
with transverse sensorin, spur or unguis with constricted neck.
populiconduplifoling
Curling the leaves or on the vounger stems close to the ground; teans-
verse sensoria only on articles T and 1V, unguis without constrict-
ad neck. frariui-dipetalae
P. betae Doane. On common beet (Beta valgaris 1), First reported by
Clarke on Beet, Red Dock, and Canaigre (Rumez hymenosepalus), from Berke
ley, Placer County, and Palo Alto, California. Can. Ent. XXXV, po 238, 1903,
Davidson reports it from Palo Alto on Dock (Rumer accidentalis).  Jre. Fe. Ent.,
1, po 372, 1910,
. californicus Davidson.  Virst taken on Ranuncalus californicus Benth at
Palo Alto, California, by Davidson. Jr. Fe. Ent, T po 373, 1010, Later taken
by the writer on the same plant near Nordhofl, California.  Originally deseribed

as P ranunculi Davidson, but renamed P californicus by same anthor. Jr, Fe.
Ent. IV, po b L 19T

. populimonilis Riley.  “Abundant in Tulare County on Populus fremonti
during the summer months at feast.” Davidson, Je. Fe. Ent., TTE po 871 1010,
Also abundant on I’a]m/us trichocarpa 'U'. & G. at Santa Paula, California, (see
deseription).  Also taken by Davidson in Placer County, California. P, C. lr.
Eat. 111, p. 308, 1911.

P. populicaulis Vitch. On Populus trickocarpa T. & G. at Palo Alto, Cal-,
ifornia.  Davidson, Jr. Ed. Fnto 1, po 200, 1909, Alse taken in large numbers
on the same host at Santa Paula, California (see deseription).

P. populitranseersus Riley.  Abundant on Popalus trichocarpa T. & G. at
Pale Alto, Californin.  Davidson. Jr. Fe. Ent. 111, p. 372, 1910, Also taken by
same authority in Placer County. California. on Populus fremonti Wats, P C. Jr.
Fat. T11, p. 398, tOrt.

P. populicanduplifolius Cowen.  Occurring on Populus trichocarpa T. & G,
in April.  Palo Alto, California.  Davidson, Jr. Fe. Ent. T, p. 8371 1010,

P. frarini-dipetalae Visig.  Quite abnndant on Mountain \sh (Frarinus
dipetala) in the mountains near Santa Paula. California. Po C. Pro Entc T1 pp.
833-356, 191t.

TRIFIDAPHIS Del. Guercio.
Type Pemphigus radicicola lissig

T. radicicola (Essig) Del Guereio.  Virst taken by the writer at Clarcmont,
California, where it ocenrred on the roots of Lmaranthus retroflerus 1. (Pigweed)
and Solanum douglasii Dunl. (Nightshade). P. CoJdr. Ento 1o pp. 8-t0, 1904,
Taken also at Oxnard, California, on roots of Nightshade. At Santa Panla, it
is frequently found on the roots of Nightshade, Pigweed, and on Potatoes and

garden Beets (always underground).
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Pemphigus californicus Davidson
(‘The Woolly Plant Louse of the Buttercup)
1910 Pemphigas renunculi Davidson, Jr. Fe. Ent. 11, pp. 372-373. Orig-
inal deseription.
1911 Pemphigus californicus Davidson. Jr. Fe. Fnt. IV, po 11 Renamed.

WINGED viIviraroUs FEMALE (Figure 223 A)

Length of hody without flocculence 2.6 mm.. width of mesothorax 0.9 mm.,
width of abdomen 1.1 mm., wing expansion 6.7 mm. Body—Covered with a long
white or bluish-white flocculence.  Naked body of the typical Pemphigus shape.
thorax little wider than abdomen.  Prevailing color—With the flocculence white
and black. without floceulenee, black head, and thorax and dull green abdomen
with brown appendages.  Head—Broad base and well rouunded in front between
the antenne, mueh wider than long, with two (-nm])uun(] and three ocellar eyes,
black.  Eyes—Compound eyes very dark red with a marginal tercte tuberele on
the after part: this tuberele is composed of two small ocelli (Figure 223, 2).
This is the only instance of this kind T have ever noticed and a character not
mentioned by Davidson in his deseription.  .{atennac—(Figore 223 €, E. ).
Arising from near the sides of the head, bases widely distant, reaching to sccond
abdominal segment; usually dark throughout; three apical articles with lighter
bases, all Tight at articulations, apieal half imbricated, with very few short hairs:
article lengths as follows: 1. 0.12 mm.; 11, 0.12 wae: U, 0045 mme; TV, 0.19
mm.; Vo 0.25 mons VI 021 mme (unguis or spur 0.03 wm.) : total 1.3 F mm.
Articles T and 1T usuvally cocqual, TTT longest, nearly as long as IV and V together
and longer than IV and VI together, 1V shorter than VI, V longer than cither
IV or VI, and more than twice as long as either 1 or T1, VI, with base approx-
imately six times as long as the ungnis.  Articles traversed by numerous long
transverse sensoria which are very unevenly distributed.  TT1 has from nineteen
to twenty-five, more often with twenty-one: 1V, four to ecight. [n examining
cight articles there were to be found one with four. one with five, two with six.
three with seven and one with eights article V., with from one to four, three and
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four being wost common: V1 has nsually the ordinary sensoria in the process,
which may consist of three.  Rostrum— Reaches to third  cona, light yellow
with dusky base and extreme tip dark. Prothorar - Siooth, wider than the head,
but very short, black or very dark green, without tubereles. Meso and Meta
thorar ~Musele lobes well developed, dark brown to black, venteal surface green
between coxae, Abdomen—Well rounded and distinetly segmented, dull greon in
living specimens, but turning orange or vellow shortly after mounting, with four
rows of large. nearly circular, wax areas which differ little, in color, from the
body and which are dithicalt to s in fresh specimens: for this reason they are not
indieated in the drawing.  The four glands or wax arens ocenpy nearly an enties
abdominal segment, and each is filled with fine pores. In the living forms the
abdomen is covered with a thick ecoating of long tlocenience, while there is hittle
or none on the head and thorax of the winged forms.  There are to be noticod
dark spots along the lateral sides of the abdomen in cleared specimens onls
these being located at the union of the segments.  Anal plate, well rounded. dark.
Cornicles-—\Wanting.  Legs— Normal, dark, rich brown, with very few hairs. in
fresh specimens the coxie are dark, femora, tibiw, and tarsi greenish hrown
Article T of the tarsus (Figure 223 G) is very short and triangular, the sceond
article long with the upper end extending to the tibia, nearly seven times as g
as 1. Wings—Dusky hyaline throughout, normal in size.  Primary— Length

mm., width T e Venation normal for this genus, Costal vein widest at base
and narrowing to the stigma, dark brown.  Subcostal muneh wider than the costal.
dark brown. Stigma short, bluntly pointed at the end. nearly three times as lone
as broad, dark brown, with the lower margin darkest, with the entire shadmer
somewhat mottled. lower margin with a row of short curved hairs.  Stigmal vein

arising from the stigma slightly bevond the middle, curved throughont the basal

one-third. may or may not be stightly undulate, rather long, wider at base.  irst
and second discoidals with hases elose together. and arising near the middle of the
subcostal, slightly curved with the convex surface towards the tip of the wing.
diverging from bases to tips, which are far apart (the tip of the sceond discoidal
is midway between the tips of the first and third discoidals.  Secound discoidal
with much deeper bend than has the first. Third diseoidal obsolete for a consid-
erable part of the base, the basal tip being nearly even with the middle point of
the second discoidal and midway between it and the lower margin of the stigma.
st
slightly nearer the tip of the stigmal vein than midway between the tips of the
stigmal vein and the second discoidal.  All veins vellowish to amber. Secondary

ight, slightly curved downward. or undulate. tip reaching the wing margin

Length 2 ., width 0.6 mm.  Subeostal vein strongly bent downward at the
bases of the diseoidals, one-third the distance from its base to tip.  Discoidals with
hases elose together.  First diseoidal short. slightly wndulate.  Second disevidal
much longer than the first, nearly in a line with a continuation of the subcostal
hefore it bends. well eurved, with convex surface npwards. Al veins yetlowish.
Style- (Figure 223, 1), Tuabercle-shaped, with base nearly twice as wide as
the length, green or dusky brown., does not project heyond the last abdominal seg
ment or the anal plate.
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Figure 223. Pemphigus californicus Davidson
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ArTEROUS vivieanovs reMatk (Figure 223 1B)

Length of naked body 2.9 win., width 1.3 mm.  When covered with the long
tlocenlence the measurements are nearly twice as great. Body o Fotirely covered
with long white or Dluish-white floceulence, Prevailing color— Naked hody of living
specimens dull green, of mounted specimens rich yellow. Head  Light green with
median brown spot on the frontal between the antennwe, somewhat trinngular in
shape with base widest and the front steaight, hut narcow.  Eyes-Each com-
posed of a group of three ocelli which resemble a compound eye, the background
of which is red (Figure 2238, b). dutennae —(Figure 223 D3). Reaching nearly
to the middle of the abdomen, slightly imbrieated, with very few hairs, brown
thronghout with articulations lighter, (in mounted speeimens they appear brown
or even amber).  Lengths of articles: T 00bt mg T 005 mnnes THL 0032 n;
IV, 017 mme; V. 022 mme: VI 0246 mm. (spur 0,04 mm.): total 1,21 mm,
Article 1T is usually longer than I in the aptcrous form. being nearly a fourth
longer: 111 is the Jongest, being ore than twice as Jong as 11, and nearly three
times as Jong as I, but not twice as long as TV, though very nearly so: IV is
shorter than 111, V oor V5V ois much longer than IV and nearly as long at V1.
The spur or unguis of the apterous female eompases about one-sixth of the article.
Sensoria at the apieal end of V and in the process of V1. Rostrum — Reaches to
or slightly beyond the third coxie, light green or vellow, with brown base and tip.
Prothorar— Green with a brown marginal spot on the front side. little wider
than the head. Mesothorar—With a similar brown spoet on each front margin.
Entire thorax otherwise green.  fbdomen— Smooth, light green.  Entire hody
traversed by four langitudinal rows of large oval glandular spots, which are con-
colorous with the body. These occupy nearly all of each abdominal segment on
the dorsum.  Anal plate somectimes projecting heyond tip of abdomen, brown.
Cornicles—\Wanting. Legs—As in the winged form.  Style—(Figure 2238, 8).
Blunted, base mueh wider than the length, brown.

Young —~Covered with the long white flocculence from a very early stage.
a few may be scen to be naked.  The body is a pale light green.

Host—This insect feeds on the California Wild Buttercup  (Ranunculus
californicus Benth) and colleets in great numbers on the stems. at or slightly
below the surface of the ground. In a few cases individuals were olserved feed-
ing on the stems a few inches above ground and on the nndersides of the older
Jeaves which lay on the ground. They are usually grouped in quite Jarge colanics
which arce easily recognized by the large surplus of the white flocculence which
has been rubbed from various individuals. A< soon as disturbed each inseet
immediately lets go its hold and secks shelter among the particles of earth or
leaves.  Small, white, clongated eggs were also observed on various parts of the
stems.,

Locality—Collected by the writer on a small hill where the huttereups were
growing plentifully under the shade of the live oak trees, near Nordhoff, Cal.,
at an altitude of £50 feet. W, M. Davidson has collected this inseet in the vicinity
of Stanford University, Palo Alto, Cal.

Date of Collection—April 29, 1911, Serial namber 31,
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Pemphigus populimonilis Riley
(The Bead-like Cottonwood Gall-louse)
1897 Bull. U. 8. Geol. Surv., V. pp. 13-1k Original deseription.
1880 Thomas. Sth Rept. Ent. TIL, p. 205. Notes and deseription.
#1880 Mendenhall.  Minn, State Hort. Soe. MSS. Listed.
1887  Oestlund.  Aphid. Miun., p. 2k Listed.
1890 Paekard. TForest Inscets, p. 135 Listed.
1891  Niswander. Bull. No. 2. Wyom. Agrel. Exp. Sta.
1895 Cowen. Hem. Colo.. p. 116, Listed.
1901 Hunter.  Aphid. N. AL, p. 78, Bibliography.
1908 Jackson. Syn. of Gen. Pemphigus. Colum. Hort. Soe., pp. 20200,
Deseription and notes.
1909  Gillette.  Plant Louse Notes, Jr. Ee. Ent., V, p. 3506. Listed.
1910 Williams.  Aphid. of Nebr., pp. 10-12.  Description and notes.
1910 Davidson. Calif. Aphid., Jr. Ee. Ent.. II1, p. 87+ Listed.
1911 Essig. Host Index to Cal. Aphid., P. C. Jr. Ent., IIT, p. 161, Hosts
in California.

WINGED viviearovs rEMALE (lligure 22+ A)

Length of body 3.8 mn., greatest width of the thorax 1.2 mm.. greatest
width of the abdomen 1.6 mm., wing expansion 10.+ mm. Large species.  Pre-
vailing color—Body dark, covered with long white flocculenee whieh gives it a
bluish-white color.  The floeculence may be very short or he replaced by a fine
white powder, which always covers the ventral surface. [ITead-—Black or dark
slate. dorsal surface usually naked. ventral surface covered with fine white powder.
very small and narrow, being less than half as wide as the mesothorax, evenly
rounded anteriorly and fitting tightly against the prothorax. Eyes—Very dark
reddish brown or black, large. Anfennae—(Ligure 224 B). Reaching to base
of the posterior wings or only to the base of the primary wings, black or very
dark brown thronghout; articles TIT, 1V and V somewhat clavate: lengths of
the artieles: [, 0.07 mm.: IT, 0.08 mn.: TIT, 0.2+ mm.: IV, 0.15 mm.; V, 0.1
mm.; VI, 0.21 mm.; total 0.89 mm. The sensoria are large, transverse and sitn-
ated as follows: II1, six to nine; IV, three to five; V, one to four: VII one.
Rostrum— Reaches to or nearly to the seeond eoxa, dark throughont, but darker
at tip.  Prothorar—Slightly wider than the head, but very short, black. Meso-
thorar—Black, lobes well developed and extending mueh higher than any other
part of the body. Metathorar—Black with musele lobes well developed.  .Ibdo-
men—Dark olive green to brown, covered with long white floceulence or fine
powder (always so ventrally). widest near the middle and somewhat pointed at
the posterior end. lateral margins of cach segment with darker spot, whieh shows
after the hody has been cleared for mounting.  Legs— Normal, hairy, black or
very dark brown throughout.  IWings— Subhyaline, large.  Primary- Length .5
mm., width 1.6 mm. Costal vein heavy, dusky; subeostal wide, dusky; stigma
oval to oblong in shape, lower margin well-rounded, lower portion much darker
than remainder, with several rows of short hairs, all dusky; length 0.90 mm.,
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width .80 mm. Stigmal vein andulate, arising near the Up of the stigmn and
rather sharply curved downward until near the middle. then curves upwardly
until near the tip where it turn down, eurves well rounded and not at all abrupt,
brown: fiest discoidal arising near the middle of the subcostal vein and extendimg
almost straight to the wing margin at an angle of nearly 5 degrees to it, usually
curves slightly inwardly towards the body: seeond discoidkal rises near the hase
of the first, and extends nearly parallel to the third discoidal, curves slightly
inwardly, much longer (nearly twice) than the fiest discoidal; third diseoidal obso
lete at base, nearly parallel with second discoidal but diverges towards the tip of
the wing, the tip is midway bhetween tips of the stigmal and seeond diseordal;
veins brown or amber,  Secondary  Length 3.2 mm., width 0.9 mm.; subeostal

with two downward curves, one at the bases of the discoidals and the other two-

m mmntilu Rl ) ey

Figure 224. Pemphigus populimonilis Riley

thirds ity length: discoidals arising at onc-third the Tength of the sub-costal,
where it makes a rather sharp bend, from a rather narrow hrown or amber spot,
their bases close together: tirst discoidal curving towards the tip, while the sce-
ond curves toward the base of the wing: veins amber. Canda Well rounded and
inconspicuous.

Nymphs—The nymphs of the winged viviparons females are often very large
before their wings are folly developed. The eolor varies from a light yellowash
to a dusky green. ‘The liead is vsually darker. The entive body is covered with
a very fine white powder and there is no sign of focenlence until the adult stage
is reached.

APTEROUS VIVIPAROUS FEMALES

Apparently there are no apterous forms ocenrring in the galls observed in
this loeality.

Hosts — Infesting the common Cottonwond (Poprlus trichocarpa T. & G).
forming rows of the bead-like galls on the leaves.  Fhe galls are formed more
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often on the undersides of the leaves, though not a few are formed from above, and
along the margins or midway between the margins and the midrib in lougitudinal
rows. From the photograph (Figure 225) it will be seen that they are arranged
indiscriminately alse and may be very near the midrib in a single row or the rows
may extend transversely to the main axis of the leaf. They are formed by a
pushing up of the leaf tissues and the infolding of the tissues around the margins
of the galls so as to ahmost completely close the mouth. The surface of the galls
varies from a light green to a dark red in color and is usually rather rough. Each
gall is just large enough to coneeal a single individual and grows with its oecupant.

Figure 225. Pemphigus populimonilis Riley
Showing moniliform galls from ventral and dorsal surfaces of leaves.

Never more than one inseet is found in a single gall, but often there are several
guests in the form of the larvie of syrphid flies which completely destroy large
numbers of the lice before they mature. Lligure 226 shows the opened galls and
in some are to be scen these maggots. It is difficult to find a single gall that
does not eontain at least one of them.  The adult fly deposits her cggs in the gall
while it is being formed and before the mouth closes up and thus defeats the
object of protection whieh the galls should furnish the lice. If anything, the
larvee of the syrphid flics are proteeted from their natural enemies while they are

feeding upon them.



Pomona CoLLEGE JovrNaL or ExTomorooy 707

Pemphigus populimounilis Riley was first reported on the narrow-leaved
Cottonwood (Populus balsamifera L. var. augustifolia Torrey), bnt has since been
fonnd feeding npon Poputus trichocarpa V. & G. first hy Gillette in Jr. Ee. Ent.
LT, p. 856G, 1909, near Portland, Oregon.  Davidson reports it from Populus fre-
monti in Jr. Fe. Fat. 111, p. 37+ 10t1,

Locality—"Phe species as deseribed was taken in large nnmbers along the
bauks of the Santa Clara River near Santa Paula, Cal.

Date of Collection—une 22, 1911, Serial number 0,

Figure 226. Pemphigus populimonilis Riley
Underside of a leaf with the galls opened so as to show the aphids and the larvie
of syrphid flies.

I have been able to procure three deseriptions of this inscet; by Thomas (who
practically duplicates the original deseription given by Dr. Riley), Jackson and
Williams,  From them I am led to believe that they are all practieally the same
as that of the original description of Riley. Either the species was originally
and afterward very poorly deseribed, or the species which I have deseribed varies
a great deal from the individuals taken in the East. The following differences
are noted:

Size—All of the above deseriptions agree exactly regarding the size of the
species and their measurements are much less than those of the above specimens.
For instance, Thomas gives .t wm. as the average wing cexpanse, while the
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average wing expanse of the speeies as taken here is slightly over 10 mm. All
measurements were made with a camera lueida.

Antennal Articles— Antennal articles 1, 1T, IV and V are given subequal,
while 1 have found that I and 11 are ncarly cqual and that IV and V are prac-
tieally sub-cqual, but that the articles IV and V are mueh longer than 1 and IT
(nearly twiee as long or a third longer). Artieles I1T and VI correspond very
well,

Rostrum—1In the speeimens taken here the rostrum rarely reaches beyond
the seeond coxw. Thomas reports it as reaching to the third eoxa.

Iings—The venation of the wings agrees very well in all respeets exeept
the shape of the stigma. 1 have found it well rounded or nearly oblong instead
of angular.

Though these differences are eonsiderable, the general deseriptions agree
well and I feel perfeetly satisfied that the species is as named. No doubt that
with our early warm springs the young develop more lustily and this may aceount
for the differenee in size, which may also influenee other eharaeters.

Pemphigus populicaulis I'itch
('T'he Poplar-stem Gall-lonse)
1859  Titeh. Rept. Ent. N. Y. V, pp. 845-819. Original description.
1868 Walsh-Riley. Am. Ent. 11, p. 57 and p. 245. Deseription and notes.
1873 Le Baron. Rept. Ent. 111 111, p. 193, Notes.
1879  Thomas. 8th Rept. Ent. 111, p. 119, Deseription.
1880  Henry. Am. Ent. I, p. 205. Referenee to galls.
1886 Oesthund.  List Aphid. Minn., p. 55. Listed.
1887  Oestlund.  Aphid. Minn. p. 2t. Description.
1890  Packard. Yorest Imscets, p. #31 Listed.
1892 Osborn.  Cat. Hem. Ta., p. 130, Listed.
1895 Cowen. Cat. Hem. Colo., p. 115, Listed.
1901 Tlunter. Aphid N. A., p. 78. Bibliography.
1903 Cook. Ohio Natural. 1V, pp. 118-240.  Bibliography.
1903 Clarke.  List. Cal. Aphid., Can, Ent. XXXV, p. 134 Listed.
1908 Vi(-k:lry. Comp. Study of Ext. Anat. Plant Liee, pp. 4-5 and 15.
Anatomy.
1908 Jaekson. Syn. Gen, Pemphigus. Proe. Col. Tlort. Soe., pp. 51 and
83-80. Deseription and notes.
1909 Davidsou,  Aphid. In Vie. Stanford Univ., Jr. Ee. Ent. vol. 11, p.
299. Listed.
1910 Davis. 1L Aphid. Jr. Fe. Fat,, T11. p. k1t Listed.
1910 Willimns.,  Aphid. Nebr.. pp. 9-10. Deseription and notes.
1911 Fssig.  Calif. Aphid. P. C. Jr. Ent. 1, p. 161, Calif. Hosts,
WINGED VIVIPaRoUs FEMALE (igure 227 A)
Length of body 2 mm.. width of thorax 0.6 mm., width of abdomen 0.75 mm..
wing expansion 6.7 mm. Prevailing color— Nearly black body almost or entirely
covered with a long whitish flocculence which gives the body a bluish tinge.  The
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Figure 227. Pemphigus populicaulis el




710 Pomona CorrLEGE JournNaL oF ENToMoLoGy

abdomen is dull green or brownish. Head—Small, ncarly as long as wide, black.
Eyes—Rather large and very dark—from dark brown to almost black. Antennae
—(Figure 227 C). Reaching nearly to posterior end of the thorax, black through-
out except the base of artiele ITI, which is dull green. The lengths of the articles
are as follows: I, 0.06 mm.; II, 0.068 mm.; ITT, 0.24 mm.; IV, 0.078 mm.; V,
0.12 mm.; VI, 0.2 mm.; total 0.766 mm. The last four artieles are traversed by
large transverse sensoria which extend almost cutirely around the articles and
which are distributed as follows: ITI with from ten to fourteen; IV, usually three;
V, three to five; VI, seven to eight. Rostrum—Dull green with dark base and tip,
reaching to the base of the second coxz. Prothoraxr—Black or dull greenish,

Figure 228. Pemphigus populicaulis Fitch
Showing the galls from both dorsal and ventral aspects of the leaves.

slightly wider than the head and narrower than the meso-thorax. Mesothorar—
Well developed with raised musele lobes, black.  Metathorar—Blaek with prom-
incnt musele lobe.  Thorax covered with fine white powder. .fbdomen—Oblong,
dull green to brown, eovered with whitish floeeulenec and fine white powder, with
a row of darker spots along the lateral margins-—a spot on each abdominal seg-

ment,  Legs—Dark throughout, normal, slightly hairy. I"ings—Subhyaline.
sometimes of a very dark cast, but always with a constant coloring. Primary—
Length 3 mm., width T mm. Costal vein dark and well defined to the stigma;

subcostal widening as it approaehes the stigma, dusky; stigma nearly three times

o L p—
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as long as wide, rounded at apex, opposite sides nearly parallel, dusky with hasal
half wmuch darker than the upper portion, hairy on lower border; stigmnl vein
arising near the tip of the stigma, evenly carved throughout its entire length, but
not deeply curved; first and sceond discoidals arising near the middle of the sub-
vostal, hases close together; fiest diseoidal nearly straight; second discoidal nearly
twice as long as the first and curving inwardly: third diseoidal obsolete for n
considerable part of the base, curving slightly towards the upper wing margin,
running nearly parallel to the main axis of the wing. All veins dusky.  Second-
ary—Length 2.1 mn., width 0.6 . Subeostal vein with sharp downward bend
onc-third its distanee at the base of the discoidads nnd n more gradual downward
bend two-thirds its distanee from the base to the tip. Discoidals arising from the
first bend with their bases elose together.  First disceoidal short, curves toward
the wing tip, with little slant; sccond discoidal with a sharp slant towards the
apical lower wing margin, straight, considerably longer than the first veing veins
dusky.  Caunda—Obsolete.

Nymphs— The winged viviparous females as well as the stem anothers or
apterous viviparous females were giving rise to great numbers of the young of
the winged females, there being none of the apterons young produced in this way
within the galls.  These nymphis vary from ahnost transparent white or yetlowish
to a2 dusky green color with amber or pinkish thoraxes.  Legs dull yvellowish or
whitisl with dusky articulations.  Rostrum light with dark tip and extending just
heyond posterior base of the first coxwe and not quite to the sccond coxm. The
bodies are

arly covered with a tine white powder which gives them a grayish or
whitish appearance.

APTEHOUS VIVIPAROUS FEMALE on sTEM-MoTHER (Pignre 227 B)

Length 2.5 w., width 2.2 mm. Nearly globular in shape, though the hady
is distinetly flattened.  Prevailing color dull brown or green with white patcehes
of flocculence distributed as shown in the drawing.  Head  Black, entirely cov-
ered with white locenlenee excepting the anterior tip, very small. Eyeso Simple
and located in position of compound cyes.  dntennae— (Figure 227 D). Four
articled, short, reaching to base of mesothorax: article 1 dull Dlackish, TT dusky
green, IT1 and 1V dull green or brown.  ‘The lengths of the articles are as
follows: 1, 0.06 mm.; 11, 0.07 wm.; 111, 006 mm.; 1V, 0,62 m; total 0.4 mim.
Rostrum—Dull green or brown with dusky tip and base, reaching to the second
coxiwe, ‘Thoracie segments well developed and extending much higher than the
head.  Prothorar—Almost entirely covered with white flocenlenee.  Mesothorar—
With two margiual and two dorsal white patches. Metathorar—With two mar-
ginal and four dorsal patches. fbdomen —Two marginal (onc on each margin)
of every body segment and four longitudinal rows of dorsal patches. At the
posterior end of the abdomen are two large marginal patches which nearly cover
up the last segments and in front of these patches are but two dorsal patches
instead of the usual four on the abdominal segments, body evlor dull green or
brown. Ventral surface covered with fine powder.  Legs— Short, dusky through-
ont, hairy. Style-—Obsolcte.
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At the date of collection, June 22, 1911, there was to be found in every
globular gall a single stem-mother which was giving or had given birth to great
numbers of the winged viviparous females. That this stem-mother produced
the original gall is without doubt, for though great numbers of the winged forms
have been continually leaving the galls, no new ones are being formed without
containing a stem-mother.  Either the stem-mothers are produced as a very late
brood or they arise from eggs which are deposited by the late broods. The latter
idea has been held by writers in the past and is more probable than the first,
though in this state it is almost impossible to find any of the Aphids laying eggs.
though they are known to do so in the Middle West and East.

IHosts—This species oecurs associated with and on the same branches of the
common Cottonwood (Populus trichocarpa T. & G.) as is Pemphigus populimon-
ilis Riley, though it is easily told by its characteristic galls (Figure 228). These
galls vary from the size of a large pea to a marble and are nearly globular in
shape. They are formed at the base of the leaf at the base of the midrib or stem.
The stem or midrib so twists as to form a semi-circular opening usually on the
underside of the leaf with the opening down, while the leaf tissues serve to cover
the twisted area so as to form a very perfeet gall.  So well is this made that
after examining great numbers of them there were to be found no parasitic guests
in the colonies and internal hymenopterous parasites eould not be bred out of a
large number of collected galls.  The color varies from a light green to a deep
bright red. The wall is thin so as to admit of a large space within. Figure 229
shows a eross seetion containing from fifty to two hundred individuals of all
stages. It is noticeable that the gall remains completely closed until the winged
forms are ready to emerge and then the opening is foreed at a single point so as
to allow but one to leave at a time. The older galls, however, are opened elear
ACTOSS.

This species has also been reported as feeding upon Populus monilifera and
Populus tremuloides, by Eastern and Widdle Western writers.

Locality —On the cottonwoods along the banks of the Santa Clara River
near Santa Paula, Cal.

Date of Colleetion—June 22, 1911.  Serial nmmber 39.

Trihe CHAITOPHORINI
General Characters

Body—Rather short, wide, flat, covered with fine hair-like hristles, which
are often placed on quite large tubereles, especially in the young,

Autennae - Six articled, except in one genns (Sipha), which has but five
articles, short, seldom longer than the body.  Not on prominent frontal tubereles.
Covered with hair-like bristles same as the hody.  Usually earried at right angles
to the main axis of the hody or against the sides (especially so in feeding).

Legs—Short and rather stout, hairy.

Wing venation, as in .Aphidini, veins sometimes with clouded borders.

Cornicles Short, truncate, variable in length, and not longer than one-tenth
the length of the body.
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Stgle—Shart, variable in shape, usually blant at tip.
From these general charnctees it will he scen that this toibe meludes very

diverse clements.  However this may seem, from the very beginning of the work

on Aphididie in America this particalar tribe has almost entirely been thrown
into two genern, or 1 might say into but one, since the genus Sipha claims bt

few species.  This genus is of course Chaitophorus Koch.  The typreal Aweriean
species. and so recorded by Prof. Ocstlund (Tast Minne Aphid., p. #8, 1856,)
lins long been the type for comparing most of the species belonging in the ahove

tribe, withont paying muoch attention to the original Furopean type or endeavor

H |

Figure 229. Galls of Pemphigus populicaulis Fitch
Split to show the great number of inhabitants

F. Wilson
in the Canadian FEutomologist, Vol. XLIT. December, 1910, pages 384 to 388,
has taken the ftirst step in the lirection of revision by ereating a new genus,

ing to separate the widely varying forms into new genera. Prof. H.

Thomasia. out of what has heen vonsidered the Americnn type form for the genns
Chaitophorus.

Hf one attetpts to make any extensive determinations of the various speeies
of this tribe by means of the literature of today, he cannot bt have it foreibly
brought to his mind, how poor the deseriptions really are, and how dithienlt it is to
accurately place a new inscet even in the right genus. This is. of course, largely
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beeause of the loose characterization of the genera.  Beeause of the past eompliea-
tions, I have aceepted the revision as proposed by Prof. Wilson and in attempting
to plaee new species found it neeessary (and I believe the eharacters of the species
neeessitate it) to form three new genera.

In examining the key it will be seen that the principal characters for separ-
ating the genera arc the eomparative lengths of the spur of the antennal article
VI with the base, the length and shape of the eornieles. and the length and shape
of the style, all eharaeters wlhielh are perhaps the most eonstant in this tribe.
There are but five genera represented as follows: Aretaphis Walker, Chaitophorus
Koch, Symdobius Mordwilko. Thomasia Wilson, and Sipha Passerini. To these,
1 have added the following new genera: FEichochaitophorus, Micrella and Fulla-
mwaya. If T accepted Wilson’s elassifieation at all T found that I could not place
Micrella in the genus T'homasia beeause of the longer spur of antennal artiele VI
it was impossible to place it with .drctaphis beeause of the shape of the style; it
is eertainly an intermediate between these two. Eichochaitophoras, beeause of the
shorter antennal spur, cannot be placed with .Aretaphis, though the style is of the
same general character. This might have been overlooked, had it not been that
the species deseribed has a very distinet, constricted anal-plate which seems to
place the genus somewhere hetween the present genus dretaphis and the genus
Callipterus. The long stipe of the style is different from that of the former, and
in consideration of all the eharaeters, T eould not find a plaee for it in any of the
older genera, so ereated the new one.  Fullawaya is a splendid new genus, eom-
bining to a remarkable degree characters of several widely separated genera. The
body, in shape and construetion, resembles greatly some of the speeics of . phis,
while the lack of eornicles suggests some other gencra. The general clothing of
hair is as in this tribe. The feeding habits differ from all other members of the
tribe, so far as T know, this being a root and subterranean form rather than an
@rial and leaf- or bark-eating form. It falls just between Symdobins and
Thomasia, though it is widely different from either.

Aecording to the following Key to Genera and Species it will be seen that
nearly all of the Eastern Chaitophorus fall in the new genus Thomasia and into
this genus also fall the species reeently deseribed by me as Chaitophorus salici-
cola (P. C. Jr. Ent. II1, p. 534, 1011). Also into this new genus fall Ch. populi-
foliae Fiteh, Ch. negundinis Thomas, Ch. viminalis Monell (though this is some-
what difficult to handle beeause of the varied forms and eontradictory descrip-
tions), and a new speeies, erucis, deseribed in this article

Provisional keys to the present known genera and to the California speeies
are as follows:

Key to Genera

1. Antenna six articled 2
Auntenna five artieled. 8
2. Spur of article VI at least three times as long as the basc. &)
Spur of artiele VI not three times as long as the base. 6

3. Spur of artiele VI not more than five times as long as the hase. eor-
nicles not longer than the base. [
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Spur of article VI more than five times as long as the base, and cor
nicles longer than the hase. Chaitophorus

t. Spur of article VI more than four times as long as the base, canda
constricted at the base. 5

Spur of article VI not four times as long as the base, and the cauda not
constricted at the base, Micrella

5. Stipe of cauda well developed and on a conical base, anal plate con-
stricted in the middie. Lichochaitophorus

Stipe of eanda obsolete or not well deyeloped and on a quadrangular
base, anal plate well rounded. Arctaphis

6. Antennwe about half the Jength of the body and the spur of article VI
considerably longer than the base. 7

Antenne nearly as long as the body and the spur of article VI shorter
or scarcely longer than the base, Symdobius
7. Cornicles absent, body with lateral tubereles. Fullawaya
Cornicles present, lateral body tubereles wanting. Thomasia

8.  Antenna shorter than the body, cornicles very short and tapering with
flanged mouth. Sipha

KEYS TO CALIFORNIA SPECIES

CHAITOPHORUS Kuoch.
Type Aphis aceris Linn.
No California representative in this State to date.

MICRELLA n. gen.
Type M. monelli u. sp.
One species deseribed.
M. mounelli n. sp. On Salix lasiolepis Benth, and S. lacvigatac Bebb., at
Oxnard and Santa Paula, Cal.

EICHOCHAITOPHORUS n. gen.
Type E. populifolii n. sp.
One species as herein described.
E. populifolii n. sp. On Populus trichocarpa T. & G., Santa Paula, Cal.

ARCTAPHIS \Walker
Type A. populi Linn.
No California specics reported.
SYMDOBIUS Mordwilko
Type A. oblongus Heyden
1. Body small, nearly black, abdomen of aptcrous female with lateral
body tubercles. macrostachyac
Body large, never black, abdomen of apterons female without lateral
tubercles. salicicorticis
S. macrostachyae n. sp.  On Salir macrostachya Nutt.. Santa Paula, Cal.
S. salicicorticis n. sp. On base and roots of Salir lacvigata Bebb., near Santa
Paula, Cal.
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FULLAWAYA n. gen.
Type D. saliciradicis n. sp.
F. saliciradicis n. sp.  On roots of Salix lacvigata Bebb., from four to six

inches underground.  Santa Panla, Cal

THOMASIA \Vilson
Type Ch. populicola Thos.

1. Article 111 of the antenuz as long or longer than VI. -
Article 111 of the antennx not as long as VI, k
2, Article I1T of the antenna co-equal with VI. populifoliae
Article 11T of the antennw deeidedly longer than VI 3
3. Veins of wings with elouded borders. populicola
Wing veins not clonded. negundinis
k. Antennwe nearly as long as the body. viminalis
Antennze little more than half as long as the body. 5

5. Body of adult female nearly black with longitudinal, light-yellow on
dorsum. salicicola

Body of adult female green with light green or yellow eross on the
dorsum. crucis

T. populifoliac (Fitch). On Populus fremanti Wats.  Collected in the cen-
tral part of the State by Davidson. Jr. Ee. Ent. 11T, p. 375, 1010.

T. populicola (Thos.) Wilson. On Populus trichocarpa T. & G. Collected
in various parts of Ventura County by the writer. P. C. Jr. Ee. Ent. 1, p. 99, 1909.

T. negundinis (Thos.). On Negundo accroides Moceneh,  Colleeted by Dav-
idson in the vieinity of Stanford University. Palo Alto. Jr. Ee. Ent. 111, p. 376,
1910.

T. viminalis (Mon.). On Saliv sp. In the eentral part of the State by
Clarke. Can. Ent. XXXV, p. 218, 1903,

T. salicicola Essig. In Ventura County on Salir laevigata Bebb. and Popu-
lus trichocarpa T. & G. P. C. Jr. Eut. H1, p 535 1911,

T. erucis Essig. In Ventura County on Salir macrostachya Nutt.

SIPHA DPasscrini
Type A. glyceriae Kalt.

No species reported in this State.

MICRELLA n. gen.
Type M. monelli n. sp.
General Characters
Body— Very small, rather flat, covered with long. curved hair-like spines
which are strongly tubereulate at their bases in the young, but less so in the
adult forms. The general shape is not unlike the members of the genus Thomasia
Wilson, but mueh smaller,
ITead ~ Narrower than the prothorax and noticeably small in the adult ap-
terous females.  Antenme arising from the sides and not on cven slight frontal
tubercles.
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Eyes-Three large ocelli which are red and very noticeable e the winged
fewales; compound eyes with terete tubereles,

Antennae  Nearly as long as the body, reaching beyond the bases of the
cornicles,  Article 111 not as long as IV and V' together and not as long as V',
or the spur, with single row of large circular sensoriz. Spur of V1 slightly wore
than three times as long as the base, but never four times as long. very thin or
selaceons,

Rostrum "Tip coming between liest and second covie,

Cornicles— Nearly as wide or wider at the bases than the length, very slightly
constricted before the wouth which has a very small rim or hange.

Legs Small and frail.

Style—-Strongly tapering to a blunt tip which is nsually steaight across, not
rounded or constricted at the base, no longer than the cornicles. with very fews
liairs.

Anal Plate Well developed, semi-globular, hairy.

Wings— yaline, normal in size, venation as in Thomasia or Chaitophorus,

and fairly constant, incision in the upper wing wargin at the tip of the stigioa,

Micrella monelli n. ~p.
WINGED vIviranovs FEMALE (Figure 2380 A)

Length of body 1.2 mm., width of the mesothorax .39 nn., width of the
abdomen 048 mm, wing expansion b4 n. Body -~ Very small. slender, hairy.
Prevailing color— Light green and black.  [ead  Small uearly as wide as the
prothorax. slightly wider than long. nearly steaight across the front, hairy, no
frontal tubereles, very dark green or ncarly black on dorsal and ventral surfuces.
Eyes —lLarge, with tubereles, dark red, three large ocellic Intennae  (Figuee
280 C, D, E). Not on frontal tnbereles, nearly as long as the body, slender,
imbricated, with few hairs, artieles 1 and 11 dark green, but not as dark as the
head, 111 light green throughout, IV light green with tip faintly dusky, V' light
green with tip nearly black, VI with base dark and base and apical one-third
of the filament, or spur, dark.  Lengths of the articles: 1, 0,05 mm.: T 00358
. VL 02 e TV, 000G ooy V0008 s VL 0082 nime (base 0010 .,
tilament or spur 0,32 man.) 5 total 1.088 mm. Article 1 s wider and longer than 11,
IT1 is shorter than V1 or the filament of V1, vot twice as long as either 1V or V]
and not nearly so long as the sum of the two, 1V not se long as Voand half as long
as the spur of V1. V1 with

onc-third so long as the filment, which is very slender.  The large ecircular

much shorter than cither TV or Voand not quite

semsoria are arranged in a row on [, varying from four to seven in nomber.
There is but one large one at the apex of Voand one large one and many small
ones on V1 at the base of the filament.  Rostrum —Reaches to the sceoud conie,
light green or yellow with dark tip. Prothorar  Searcely wider than the head and
not so long, hairy, dusky green, but lighter than the head or the other two thoracie
segments,  Mesothorar, dorsum dark green with musele lobes black, sentral
surface all black except the coxie. which are light green.  Metathorar—Green
with dark dorsal markings which appenr in shape like a goblet with the base at
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Figure 230. Micrella monelli Essig
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the base of the segment and the top against the mesothoran,  Abdomen— Searcely
wider than the thorax, not distinetly segmented, hairy, light green with median
(luh.’ll l)l-'"'k Ila'lt('ll('\' n'lllll transverse (Il)r\”l ll:\rl\' I)?I”ll\ NEross llll' l:\\‘ two
abdominal segments.  Of the dorsal patehes the tiest is very small and is on the
first segment, the second is large and extends to the lower margins of the cornicles.
Anal plate rounded and dusky green. Cornieles— (Figure 230 ). Slightly
longer than the width of the base, base widest, very slightly or not constrieted
before the apex, mouth tlaring but very little or none, with parallel hroken lines
around surface, light green (concolorous with surrounding body aven), length
0.08 mm., width of the base 0.073 mm., width of wouth VO . Legs  Swmall,
slender, hairy. trausparently white or light green throoghont.  Iings - Nornal,
hyaline.  Primary— Length 18w, width 0655 mine, margin coustricted at the
tip of the stigma, venation fairly constant, but variable as in nearly all members
of this tribe.  Costal, wide and distinet, dusky brown.  Subeostal little wider
than the vostal, dusky brown.  Stigma quite oval, tip blunt or rather sharp, short,
dusky brown, of a uniform color throughout, lower margin hairy, length 0005 i,
width 0.4 mm. Stigmal vein short, well enrved throughout, hut strongest in hasal

half, tip clouded, arises nearer the tip thas the middle of the stigma. Fiest dis-

coidal arising beyond the middle of the subcostal, straight or corved inwardly.
Seconel diseoidal sub-obsolete at the base, straight, not reaching the margin of
the wing, base midway hetween the hases of the fiest and second diseoidals. Third
discoidal normally twice-forked, obsolete at the base, tiest fork one-third the dis-
tance from the base to the tip of the lower branch of that fork. second fork
one-half the distance from the fiest fork to the tip of the wing, or wore often
nearer the tip of the wing.  Tips clonded.  This vein is often but onee forked
as has been observed in so many of the small species taken hereo Al the veins are
dusky brown i

color.  Secandary ~Length 1.25 mm., width 0.+ mm.  Normally
with subeostal and two discoidals.  Subeostal undulate with strongest downward
curve helow hooklets and beyond the base of the second diseoidal.  Discoidals very
light, bases not very far apart, the base of the sevond near the middle of the
subeostal, hases alsa obsolete, or nearly vo.  Fiest vein slightly enrved inwardly.
second straight.  Style—(Figure 230 11).  Short, tip nearly steaight across with
large spine on cach lateral corner, base ranch wider than apex, slightly dusky

or light green, length 0.055 mm., width of baswe 0.075 mm.

ArTEROUS viviranors Fesaee (Figore 230 B)

Length 1.4 mn., width of the abdomen 0.8 mm.  Body —Wide and very flat,
covered with long tabereulate biaies.  Prevailing color ‘T'ransparently light green
thronghont.  flead—Small, narrower than the thorax. rounded, hairy, without
antennal tubereles, pale light green. Fyes Compound eyes, hright red. with
tubereles. . futenmac— (Figure 230 1, G).  Nearly as Jong as the body. reaching
beyond the bases of the cornicles, very slender througheut, but a mere filament;
apical third and rewaining articles imbricated. eolorless or transparently white
throughout, very few hairs.  Lengths of the articles: 1, 0.0685 . 11, 0.0k mm.;
THL, 0.25 mu.; TV, 017 s V, 0018 mme: VI, 0002 s, (base 012 mne, Gilament
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0.3 mm.) : the relative lengths compare well with those of the winged form. Usual
sensoria on Voand VI Rostrum—Not reaching to the second coxa, transparently
white.  Thorar Prothorax and mesothorax considerably  narrower than  the
metathorax and the abdomen, light green. . dbdomen——Well rounded, wide, flat,
margins show segmentation plainly, but it is nol carried across the dorsum, very
light green.  Anal plate, well rounded. light, hairy.  Cornicles—(Figure 230 K).
Same general shape as those of the winged female, but larger, light yellow to
coneolorons with body. length 0.08 mm.. width of the base 0.09 mm.. width of
the mouth 0.05 mm. Usually slightly longer than broad. Legs— Slender and
frail, hairy, transparently white throughout. Style-—Short, nearly conical, con-
colorous with body, length 0.05 mm., width of base 0.065 mm.. with few hairs.

Young—Transparcently light green or yellow to colorless.  Body bearing
many large tubereles, cach supporting a large cnrved hair or spine.

IHost— Found feeding only upon the leaves of the tender shoots and suckers of
Salix lasiolepis Benth. During the year 1910 they were exceedingly abundant and
attacked all of the leaves. young and old. but never the bark.  Very much honey
dew was excreted, smutting the trees until they appeared black.  This summer
I was able to colleet but very few, although a sharp lookout was maintained
thronghout the year. The winged forms were execedingly rare.  This scarcity
is probably due to the ravages of the internal and predaccous enemies, which
were cxecedingly numerous both last year and this sunmer. the larvae of a syrphid
fly being predominant.  Oun Septmber th, 19t t, I took this species in small num-
bers from Salir Lacvigata Bebb.

Locality— Iound only on willows growing near the ocean beach on a fresh-
waler marsh just inside the sea-wall, three miles from Oxnard, Cal., on what is
known as the McGrath Estate. Though a careful scarch has been made of all
speeies of willow trees in every other part of the county, I have never been able
to locate this species in any other place exeept late in the fall along the Santa
Clara River near Santa Paula. Cal.

Date of Collection—July 1, 1910, and September 14, 1911, Serial number 10.

Because of its long antennal filament and other characters which exclude this
species from Jretaphis (the constricted style) [ have placed it in the genus
Micrella.  Vaving never colleeted what T believe to be the true Chaitophorus
Moncll, and without comparative material except published deseriptions, T sent
this species on to Mr. Monell, asking him if it was identieal with C. viminalis
Mon.  His reply was as follows:  “No. 10 on Saliz is a new speeies of Chaito-
phorus” (St Louis, Mo., Oct. 3, 1910). Because of his valuable aid in this work
I am naming this species for him. A comparison of Micrella monelli n. sp. with
the descriptions of Chaitophoras viminalis Monell and its synonyvm Chaitoplorus
nigrac Oestlund brings out some most notable differences, as follows:
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Ch. viminalis Mon. Ch. nigrae Ocstl. M. monelli n. sp.
Body— Length .50 mm. Length 1.2 to LF mm.
Length 132 10 1.65 Apterous forms dark. Smaller species,
mm. LT longest. Apterons forms very
Apterous forms  often IV longer than V. light with none dark.
dark. Tips of segments dark. Filament of VI much
Adnteunae longer than I,
Filament slightly  lon- IV shorter than V' in
wer than 111, winged  and  apterons
IV a litde longer than forms.
V. Legs robust, tips dark.
throughont.

EICHOCHAITOPHORUS n. gen.
Type E. populifolii n. sp.

Body —1n winged individuals the head Tittde narrower than thorax, and
abdomen Jittle wider than thorax.  In apterons forwms the hody is brosd across
the middle of the abdomen, tapering anteriorly to a rather broad head and ronnd-
ing off posteriorly to a blunted point, flat. - Covered with Tong and <hort stout
spines which are situated on rather large body tubereles. Small species.

Head —Broad across the front which is straight or well rounded.  Antennae
arise from sides of the head just in front of the eyes. leaving a wide space be-
tween their bases.  Withoat antennal frontal tubereles.  Front hairy.

Eyes— With terete marginal tubereles hehind.

Antennae—Not as long as the hody, reaching to or slightly bevond the hases
of the cornicles. Carried elose to the sides of the body when the inseet is feeding,
at right angles with the main axis of the body when moving about.  Artiele |
wider, but little or no longer than 1, 111 nearly or as long as IV and V1 to-
gether, but shorter than VE or the spur of VI the spur of VI less than fonr times
as long as the base and always longer than 1T and never so long as the sum of
the lengths of 1V, Voand the base of VI Sensoria Jarge, circular, from three to
nine on article 111 none on 1V, one at the apical end of V', and one large and six
small in the process of V10 Sensoria on 1T situated ina single row, if threc or
four they arc usually within the basal half, if cight or nine they extend nearly
the full fength of the article. Articles imbricated.

Rostrum~ In winged fornms reaching just bevond the second coxa. Inoapter
ous forms reaching to third coxw.

Thorar —Wider than head, but not wider than the abdomen.,

Cornicles ~ Truneate or nearly so, longer than wide, approximately as long
as the style including the wide base.  Wider at the base, slightty Haring at the
mouth, but not as wide as at the hase, narrowest just before the mouth, with net-
work of lines on the surface.

Legs— Rather small and slender, but not abnormally so, well in proportion
with the rest of the body, hairy as in Chaitophoras. Xrticle T of tarsi one-third as
long as article 11,

Style or Canda  Distinetly  knobbed, restricted below knob and enlarged

again at base, which is wider than the diameter of the round or globular knob,
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with many long and short curving spines. Style usually hid beneath the pro-
jeeting pygidium or last abdominal segment whieh is well rounded and hairy.

Aual Plate—Distinetly bifurcated, but not as deeply forked as in the genus
Callipterus, situated well under the body, with long and short eurved spines which
are set on slight tubereles.

Wings— Rather slender, normally typieal Aphis venation, but very variable
as shown in aecompanying cuts (Figure 231, 1-19). Stigma rather short and
oval in shape, about three times as long as broad, light streak near lower margin,
below which is an irregular row of short hairs. Stigmal vein and first and second
discoidals as in Chaitopliorus, third diseoidal variable, from once to thrice forked,
though it is normally twice forked, locations of forks execedingly difficult to fix
and seldom eonstantly located, usually obsolete at the base.  Veins without elouded
borders.  Membrane hyaline or slightly darkened. Yinely punctured or sealed.
Sceondary wings with normally two discoidals, but often with hut onc.

It has been with a great deal of reluetance that T have ereated this new
genus, and not without a vast amount of examination of both literature and speei-
mens. | have also sent speeimens to Prof. Davidson, who wrote:  “T do not know
of any aphid like No. 16. It seems to resemble C. anigrae Oestl. slightly but is
not same species of eourse.  Williams in his “Aphididac of Nebraska’ p. 27, says
of Ch. nigrae, ‘tail knobbed'.”  The speecies eannot belong to the genus Chaito-
phorus as it now stands for in looking at the charaeters whieh determine the genus
we find the following, whieh does not agree with the above description: “Antenna
on indistinet frontal tubereles; spur of the sixth segment longer than the third,
and about six times as long as the sixth segment.  Cauda very short, being but a
knolh.  Wing venation regunlar.  Neetaries six times the length of the eanda and
constricted in the middle.”  Wilson, A Sccond Paper on the Genera in the Sub-
family Callipterinae, Can. Ent. Dee. 1910,

The genus whieh it scems to most resemble is Aretaphis Walker, the type
of which is Aphis populi Linn. Aecording to Wilson, in the article referred to
above, the cauda is a knob on a quadrangular base. The anal plate is broadly
rounded.  In the new genus the style has a distinet neck and is situated on a
very distinet conieal base.  The anal plate is deeply notehed in the middle so as
to make it somewhat forked as in the genus Callipterus.

In a general way the genus under eonsideration lies between the old genus
Chaitophoras and the genns Callipterus, having the general body characteristies
of the former and the style and anal plate of the latter.

Eichochaitophorus populifolii n. sp.
WINGED viviparous FEMALE (Figure 231 A)

Length of body 1.6 m., width of mesothorax 0.5 mum., width of the abdomen
0.6 mm., wing expansion 5 mm. A very small and aetive speeies.  Prevailing
color—Dull green head and thorax and light green abdowmen.  Body-—Very thin
and flat.  Head  Well rounded anteriorly. bristled, dull or dusky green, some-
times nearly black.  FKyes—Dark red, small with distinct tuberele. .latennae—
(Figure 232, 1-6).  Not quite as long as the body, not on frontal tubereles, hairy,
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imbricated.  Article 1 dusky olive green, but lighter than the head 1T light yvellow,

often slightly dusky, 11T and IV Jight yellow throughout, V' yellow with dusky
tip, V1 dusky throughout. The lengths of the articles are as follows: 1, 0.03
. 11, 0.05 mme; T 0086 mme; TV, 028 nun.; V, 0015 noney VL 00475 .
(spur 0.875 mm.); total 315 mm.  Artieles 1 and 11 are vo-vqunl. I11 is nearly
as long as IV and V together, but shorter than VI, IV is mneh longer than V, the
spur of VI is nearly four times as long as the article and is longer than article
HI. The lengths of the articles vary considerably as the drawings of the article
[T show in the cut, but the comparative lengths are fairly constant.  Article T
bears from three to nine eather large eireular sensoria, Voand V1 bear the usual

\ ' ]
D L LT~ 16

Figure 231, Eichochaitophorus populifolii Iissig

wumber.  Rostrum-- Reaches just bevond the second coxw, trausparcntly white
with red or brownish tip.  Prothorar—Concolorous with the head, and very little
wider, Meso- and Metathorar— Dull olive green with lobes well developed and
black, shiny. .fbdomen—Flat, hairy. vellowish with dull or light green dorsal
markings as follows: Large green transverse irregular band just behind the
thorax; irregular green transverse band near middle of abdomen, this band curves
deeply toward the canda in the middle; two green blotehes just back of the cor-
nicles, the bases of which blend into a transverse green band which extends across
the dorsum; a green transverse baud near the caudal end. Tip of abdomen light
yellow.  These markings may vary, bat there is always a large yellow blotch
Jjust behind the tiest green band, yellow areas around the bases of the cornicles,




724 Pomona CorLeGe JourNar oF ENToMmoLoGY

and a yellow tip.  Anal plate (Figure 232, 18) very distinetly bifid, but not as-
much so as in the genus Callipterus, very hairy or covered with long spines. The
anal plate is usually hid by the pygidium which extends over it dorsally, light
vellow in color. Ventral surface pale uniform green.  Cornicles—(Tigure 232,
10). Longer than broad, somewhat truncate, broader at the base and flaring at
the mouth, narrowest just before the mouth, longer than broad, light transparent
vellow, the base surrounded by a yellow area, surface covered with irregnlar
mosaic figures which are nearly circular parallel lines at the base. Length 0.1
mm. Legs—Normally long and hairy, transparently yellow with femora and
tips of the tarsi (Figure 232, 12) dusky amber. The femora of the metathoracic
legs are darker than those of the other two pairs. JWings—(Figure 231, 1-19).
Slender, hyaline to faint sub-hyaline and venation very variable. Primary—
(Figure 231, 3-18). Length from 1.95 mm. to 2.+ mm., width from 0.65 mm. to
0.8 mm.  Venation exceedingly variable within the species and within the same
individuals.  The most typical venation is shown in the wings of the winged
female and may be expressed as follows: Costal wide to base of stigma, dusky
brown; subcostal wider than the costal, dusky brown: stigma (Figure 231. 11)
dusky brown, rather short and oblong. narrowest at basc and widest at the base
of the stigmal vein with both sides uniformly sloping to form a blunt tip, light
streak near the ventral border and the area between the light streak and the
hottom margin covered with about sixteen short enrved hairs which are situated
on slight tubercles, Jength 0.1 mm., width at stigmal vein 0,03 mm.  Stigimal vein
arises near the apical end of the stigma and is usually strongly enrved downward
in the first half and more gradually curved in the remaining half—may even be
undulate.  The discoidal veins are the most variable. but normally the first dis-
eoidal is slightly eurved outwardly at the base and from thence continues almosi
straight to the wing margin, it arises from the middle of the subcostal: sceond
discoidal arises from the subeostal nearly midway between the bases of the first
and third discoidals, but slightly nearer the base of the first, is usually bent out-
wardly: third discoidal is obsolete at the base, twice-branched. nearly parallel to
the second  discoidal, fiest branch arises near the middle and extends nearly
straight towards the middle of the wing tip, the sccond fork being formed near
the middle of the first branch, the lower branch runs parallel to the third vein.
From this normal venation will be found almost every

conceivable graduation.

The wings represented by Figure 231, 13 to 17 inclusive, are pairs, while the
wings from 3 to 10 inclusive are taken from individuals whose other wings were
normal.  The costal and subeostal veins are normal and constant throughout; the
stigmal vein is constant in a large majority of cases as in 3, +. 8,10, 1+, 15, one of
16, 17 and 18, but in 5 the base is obsolete and the curve slight, in 6 the base is
also obsolete with a portion isolated from the remainder, in the right wing of 13
it is undulate as is also the case in the right wing of 16.  In all it is noticcable
that the greatest amonnt of curvature is in the basal half of the vein.  First dis-
coidal is straight as shown in 6, 8, 9, 10, 15, 16, 17, in 3 and 5 undulate, in t, 7,
14 17 and 18 curved outwardly.  Second discoidal is straight in the drawing of
the winged female and in 8 and 11, slightly undulate in 5 and 6, bent outwardly




Posmcna Corrkce JornNas oF ExTtosoroay 73

o

in the remainder. Third discoidal normally twice-branched as shown in A, 3, 8, 9,
and the right wings of pairs 1and 15 o 6, right wings of pairs 13, 14, 16 and
18, and both wings of 13, the right wing of 13 shows a rudiment of a second
braneh near the wing tip: the great ditference in the position of the forks of all
of these veins are noticeable,  In one case, the Teft wing of 17, there is a third
fork near the wing margin and & reverse thied fork near the margin of the right
wing.  The base of the thied discoidal is normally obsolete as is shown i nearly
every wing. I 10 the base of the tiest fork is broken up very badly, and o many
cases the lower branches of the two forks are badly twisted, but in spite of this
it will be seen that they are vsually parallel. AN veins dusky hrown.  Secoadary
“(Figure 281, 1.2, 11, 12 and 19).  Abo variable in venation.  Length from 1.3
mm. to ek mm.. width from 0.35 . to 0.37 i Normally with two disesidals,
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Figare 232. Eichochaitcphorus popualifolii Fesiu

but often with only one.  Subeostal mdulate, usually most strongly curved st
the b

Lirst discoidal arises slightly bevond one-third the distance from the base to the

+ of the seeond diseoidal, may or may not extend to the tip of the wing.

apex of the subeostal, may be obsolete at the base or wanting as shown in 11 and
left wing of pair 12, straight. does not extend to wing margin, dusky brown,
Seeond discoidal arises near the middle of the snbeostal at its greatest bend, is
considerably longer than the tirst discoidal, nearly straight or slightly bent out-
wardly. Style—(VFigure 282, 7. 8, 9).  Distinctly globnlar with a very narrow
neck and o base wider than the knob, vellow, with rather long coarse spines.
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Resembles the style of the genns Callipterus, but is more knobbed than any of the
members of the genus Chaitophorus which have been under my observation.
Length 0.08 mm., width or diameter of knob 0.045 mm., width of base 0.06 mm.

APTEROUS vivirsRoUs FEMALE (Figure 231 B and C)

Length of body 1.4 mm.. width of abdomen jnst in front of the cornicles
0.76 mm. A thin, flat and very small species. The entire body is covered with
long and short spines, each of which is situated on a tubercle (Fignre 232, 1+).
Prevailing color—Green and yellow, varicgated, or reddish brown and yellow,
markings nearly always constant. I/ead—Broad across the front and nearly rec-
tangular in shape, hairy, dusky green or dosky yellow, often with yellow median
markings, nearly twice as wide as long. Eyes—DBright red, with lateral marginal
tubercle behind. Anfennae

(Figure 232, 16 and 17). Arising from near the
sides of the head, reaching nearly to the bases of the cornicles, hairy; imbricated;
article T yellow, 11 dusky vellow, 111 and IV transparently white or yellow, V
transparently yellow or white with a dusky tip, VI dusky throughout; lengths of
articles: I, 0.06 mm.; TT, 0. 55 wmm.; 111, 0.295 mm; IV, 0.16 mm.; V, 0.115 mm.;
VI, 045 mm. (spur 0.31 mm.); total 1.135 mm. 1 and 11 are practically sub-
equal, 111 is as long or longer than IV and V together, but shorted than VI or
the spar of VI, IV is longer than V, V slightly shorter or nearly co-equal with
the base of VI. The spnr of VI not as long as the sum of TV, V and VI. Sen-
soria normal on V and VI. Rostrum—Reacbes to third coxa, transparently white
or yellow with red tip. Prothorar— Of the older and larger individuals dusky
green, in the younger reddish females there is a distinet lateral yellow bloteh on
each side of the dorsum. Meso- and Metathorar—With irregular green blotch
on the median dorsum or a large red bloteh covering the median third of the
dorsal area and a yellow margin on each side in all cases. .{bdomen—TFlat, widest
near the middle, ronnded or pointed posteriorly, covered with stout hairs, mark-
ings fairly constant and as follows: ground color either dark green or reddish
brown (the larger specimens are usually green, while the smaller ones sometimes
appear red or brown). In the larger green forms there are two marginal, trans-
verse yellow blotches near the base which extend abont one-third the width of the
abdomen from ecach side, in the middle of the dorsnm is a large somewhat tri-
angnlar yellow spot, a yeHow spot around the base of each cornicle, and a median
quadrangular or diamond-shaped yellow spot at the posterior end including the
pyrgidinm.  In the smaller reddish individuals the markings are nearly the same,
but lack the lateral yellow transverse spots ncar the basc.  These are partly
included in the large yellow spots on the sides of the meso- and metathorax. The
median dorsal spot is distinetly triangular, and the posterior yellow spot is slightly
dusky near the extreme end. The anal plate is slightly, but distinetly bifurcate
as in the winged forms and covered with long stout spines, color of the ventral
body surface which is yellowish or greenish. Cornicles—(Figure 232, 15). In
general shape, size and color they resemble those of the winged individuals, but
perhaps a trifle shorter and wider at the base. Legs—Normal, hairy, transparently
white or yellow, with femora slightly amber and tibiz and tarsi dusky amber.
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Style- (Figure 232, t3).  Distinetly globular with small neek and wide hase as
in winged specimens, vellow, hairy, length 0.09 mm., width or diameter of knob
0.055 unn., width of base 0,085 mm.

Young—(Figure 231 ). The tirst born are pale yellowish green wathont
calor markings at all and with transpareutly white antennae and legs. The older
forms gradually assume the distinet dorsal markings cither reddish or green with
yellaw spots nntil they have become as deseribed mnder the adolt forms. Tn some
of these the style is pinkish instead of yellow,

Host—Found only on the upper surfaces of the tender, but most often on
the alder leaves of the common wild Cottonwood (Populus trichocarpa T, & GL),
It is never a stem feeder. N great producer of honey-dew npon which grows
great quantities of the black fungos. Al infested trees are casily tald by their
dirty black appearance.  The inscet is able to cling to the surface of the leaves
with a remarkable tenacity and it is almost impossible to jar or shake them off,

Locality ~ Obtained on cottonwoods growing along the Santa Clara River
from Santa Panla to Sespe and along the Sespe River far np into the canyon at
an altitude of 2000 feet,

Date of Collection— First taken in the Sespe Canyon May 20, where it oe-
entred in great numbers on a single small tree. Ngain collected at Sauta Panla
Augnst Fand still shows up in considerable nmmbers at this date (Sept. 15, 1911).
Serial nmuber 16, .

Symdobius macrostachyae n. <.
WINGED viviesrovs FEMMLE (Pigure 233 \)

Length of body 2.2 mnn., width of the mesothorax 0.7 mm., width of the
abdomen 0.9 mm., wing expansion 6w, Body - Medinm in size. rounded, hairy.
Prevailing Color— Black or very dark, shiny or dull.  lead Large, wmeh wider
than long, broad across the frout between the antenna, hairy, very dark green to
black with light transverse basal band.  Eges— Three large red ocelli on the
dorsum of the head. Compound eyes large, red, with tnbereles.  Antennae
(Fignre 233 C and D). Not on frontal tubereles, bases far apart, reaching to
the third abdominal segment (a litthe more than half the length of the body),
with Jong curved spines or hairs. three apical articles imbrieated, articies T and
IF nearly as dark as the head, remaining articls amber brawn to nearly black.
Lengths of articles: 1, 0.07 ann TL 0,07 e FEE 0286 s TV, 00188 mm.; V,
0073 mm.; VI, 0.26 mm. (hase 0013 wn., spur 003 ) 5 total L EIG mim, |
and 11 nsnally subequal theugh the first is often longer and always wider, TH
is by far the longest article, being nearly twice as long as 1V, more than twice
as long as V., and more than twice as long as the spur of VI, 1V longer than
V. VI with base and spur cqual in length, in not a few instances the spur is
slightly the longest.  The sensoria are large, circular, irregularly areanged, and
situated as follows:  About seventeen on T1H usnally two within the apieal half
of IV, one on V. and the vsoal ones at the base of the spur of VI. Rastrum
Reaches to, nearly to, or slightly bevond the tip of the ahdomen, dusky vellaw
with dark hase and tip.  Prothorar—Considerably wider than the head, but not as
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wide as Jong, with small semi-globular lateral tubereles near the base. black.
Meso- and Metathorar— Dark brown with musele lobes well developed and black.
Abdomen—Little wider than the thorax, dark brown, amber, or nearly black, with
amber or brownish markings on the dorsum, between the dark transverse bands,
and amber around the bases of the cornicles, as well as along the sides. Dark
markings along extreme margins, covered with rather long spines.  Anal plate
well ronnded, hairy, dark.  Cornicles—(Figure 233, 1). Short, widest at the
base and constricted just below the mouth. which is flared, dusky amber to dusky
green throughout, length 0.08 mm., width of base 0.09 mm., width of mouth 0.06
mm. Legs—Normally developed. very hairy, coxa dark brown te nearly black.

Figure 233. Symdobius macrostachya Essig

femora dark throughout, tibiwe amber with dark bases and tips, tips with a sharp

spur or point on the inner side, tarsi dark (Figure 233, +).  Article T composing
about one-fifth of the entire tarsi, including the elaws, hairy. ¥ ings—Normally
large and venation fairly constant.  Primary—Length 2.7 mm., greatest width
0.9 mm. Veins slightly clouded, with a depression in the margin at the tip of
the stigma.  Costal vein wide and dark.  Snbeostal wider than the costal, amber
to the stigma.  Stigma short, oval with blind tip. dark with lighter streak which
is a continuation of the subcostal vein, below this light area the color is darkest
and the area is hairy. length 0.55 mm., width 0.18 mm. Stigmal vein arises near
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the middle of the stigma, way or may not be sub-obsolete at the base, clouded
darker near the base, curved thronghont the basal half, slightly undulate, apaeal
half nearly parallel with the upper branch of the seeond fork of the third dis
coidal, dusky amber,  Fiest discoidal arvising beyvond the wmiddle of the subeostal,
steaight, often heavily clonded, more so than the other veins,  Second  diseoidal
with base uearce the fiest discoidal than the third discoidal, nearly straight with
apical one-fourth curved inwardly, does not eeach the wing margim, dusky amler
with faint clouded borders.  Third discoidal ouly slightly variable, normally
twice-forked, with first fork about one-thied distanee from the base and the
second fork half the distanee from the first fork to the tip of the wing, the upper
branch of the second fork longer than the lower, slightly clouded, dusky mnber,
In only n few eases is this vein onee forked. Secondary  Bength £.5 nane, great
est width 0.5 w., dark clonded area at the extreme tips, veins not clonded, sena
tion normal with two discoidals.  Subeostal vein strongly bent downward at the
base of the sccond discoidal, which is below the hooklets; hooklets just hevond the
middle of the upper wing margiu. Discoidals with bases distant, one on vither
side of the middle of the subcostal, both obsolete for a very short distanee at
their bases, and both enrve so that the convex surfaces are towards the wing tip.
the sccond vein curved most. equal in length, do not touch lower margin of the
wing. All veins dusky amber. Stgle < (Figure 283, 2). Very short and broadly
conieal, base three times as wide as the length, dark green, length 0,03 win.,
width 0.09 mm.
ArTEROUS Vivieanors renaLe (Figure 233 B)

Length 2.75 m, width of abdomen 1.6 wm. Body—Well rounded  and
slightly plump. but not short, haiey, mediom in size, dorsmn with many lobes
and depressions.  Prevailing Color —Very dark brown, reddish brown with black
markings or black with dull brown areas between the segments and along the
mitldle dorsum, shiny or dull.  Head, rather small, wider than long, hairy, dark
reddish brown with dark margins or nearly black. Intennae— (Figure 233 Foand
). About half as long as the body. bases distant, on the sides of the head. not
on frontal tubereles, hairy, artieles 1 and 11 dark amber or reddish brown, 111
with base vellow or amber and the remainder dark brown, 1V, Voand VI dark
amber brown with lighter areas at their articulations.  Lengths of articles: 1,
0077 mm.; T, 0,055 mane; THE, 0236 mme; 1V, 00tk mme; VL 00t mme: VI, 008
wi. (hase 0,105 mm., spur 0.075 mm.). I is longer or equal to 11 in length, but
wider, FEH is the longest article, being nearly twice as long as IV and V' together,
IV and V are subequal and each shorter than V1. but longer than the base,
V1 with base longer than the spur, though these are sometimes subequal. Sen-

soria on apical end of V' and at the base of the spur on VI Rostrum — Reaching

to the middle of the abdomen, yellow with dark base and tip.  Protherar
Amber brown to dark brown with dark wargins and amber middle, two depres
sions, one on each side, near the middle, two tleshy lateral Jobes near the base.
Mesothorar— Dark. mearly black., with middle amber or reddish brown area,
sides distinetly lobed with eneved depression in middle of each.  Mesothorar
Short, nearly all dark, with amber or reddish middle, depressions on each side,
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Jateral tuberele on each margin,  Abdomen—With six rather fleshy lateral tuber-
cles on cach margin, large depressions between the segments near the lateral
margins, color dark, nearly black, with dorsal median line and slight arca between
scgments dark reddish brown, and with a reddish band aeross the base of the last
scgment.  Cornicles—(Fignre 233, 8).  Same shape as those in winged form,
basal half color of the body, apical half yellow, length 0.115 mm., width of base

0.115 mm., width of mouth 0.08 mm. Legs—Front pair very short, and middle
pair shorter than the hind pair, hairy, colored as in winged form. .Inal plate—
Rounded, dusky. Style—Short, hroad at base, about three times as wide as the
fength, hroadly eonical, hairy, yellow, pinkish or amber, slightly dusky.

Young—Young of the apterons females are amber, reddish or dark brown
with a lighter longitudinal band on the median dorsum occupying most of the
head. one-third the width of the thorax and considerable of the abdomen, where it
is the widest.

Iost—Yeeding only on the younger stems of the white willow, (Salix
macrostachya Nutt.), and associated on the same twigs with the small green aphid.
Thomasia cructs. Tt is not a leaf feeder at all, lives in dense colonies, and pro-
duces large quantities of honey dew, so that the infested trees are very black
with smut.  Usually found near the tips of the twigs and does not scem to feed
upon the old bark at all. The apterous forms are very plentiful while winged
individuals are searece.

Locality—On low willow trees growing along the banks of the Santa Clara
River in the vicinity of Santa Paula, Cal.

Date of Collection—August 25, 1911, Serial number 50.

This species resembles most Chatfophorus nigrae Oestl. (now a synonym of
Chaitophorus viminalis Monell) in shape and general eolor, but differs from that
insect as desceribed by Prof. Oestlund in the following:

Chaitophorus nigrae Oestl. Symdobius macrostachyae n. sp.
Antennae
Article IV a little shorter than V. Article IV usually a little longer
than V or subequal.
Base of VI abont half as long as V. Base of VI nearly as long as V.
VIT (spur of VI) as long as TV. The spur of VI nearly as little over

half as long as IV.

Rostrum

Rostrum rather short, reaching sce- Rostrum long, nearly as long, as long
ond coxw. or longer than to the tip of the abdo-
men.
Style
Style tuberele-like, or even knobbed Style broadly eonieal and not knob-

as in Callipterus. bed as in Callipferus.
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Symdobius salicicorticis n. sp.
(The Willow Bark Louse)
WINGED vivieanors FEsaLe (Figure 234 )

Length 2.4 mm., width of mesothorax 0.7 mm., width of the abdomen, 115
wnt., wing expansion 7w, Body -~ Rather large, but considerably smaller than
the apterous forms, wide and flat, covered entirely with long fine haies which are
situated on small tubereles.  Prevailing color — Dark greenish hrown.  Ofter
slightly pruinese giving it the grayish color.  Head—Nearly as long as wide,
rounded in front, broad between the antenne, black, withy indistinet frontal tuber
cles.  Eyes— Large, with tubereles, dark ved. Jfufennae (Figure 234, 1 and 2).
On yery indistinet frontal tubereles, reaching to the middle of the abdomen (a
little longer than half the length of the body), hairy, articles T and 1T dark, nearly
as dark as the head, the remaining articles amber or light brown.,  Lengths of
the articles: 1, 0.08 o T 0,07 mm.: 111, 0048 mme 1V, 0.265 mm.: V, 0.2
mm.: VI, 0.31 mm. (base 0,145 num., spur 0165 mm) ¢ total 1415 mm. T oand 11
nearly cocqual with the former, the largest and usually the longest, 111 is by far
the longest article, being nearly twice as long as IV, more than twice as Jong as
V and nmch longer than VI, IV is slightly Jonger than V. but shorter than VI
The spur and the base of VI are nearly coequal, though in the winged forms the
spur is slightly the longer, imbricated thronghout.  The sensoria are all cirenlar
and vary greatly in size and distribution,  On 111 they are seattered the entiee
Iength, varying in numbers from twelve to twenty, the average heing sisteen or
seventeen.  On artiele IV there are from one to two, the fiest very near the base
and the second near the middle.  Out of ten average articles, six had one sensoria
and four had two. There is but one near the apex of Voand five small ones and
a single large one on VI at the base of the spur. Rostrum— Reaches just beyond
the middle of the abdomen. whitishi-yetlow with a dark tip.  Prathorar— Without
lateral tubereles, hairy, wider at base than at the apex, black.  Meso- and Meta-
tharar—Black, with muscle lobes well developed, hairy. . Abdamen—TFlat, wide,
last two scgments narrow and cextended, brownish-green with large and small
transverse black markings, as shown in the drawing, dark spots along the lateral
magrins, light around the hases of the cornicles.  Ventral surface greenish.  Anal
plate extended. small. clonded green, hairy, ronnded. Carnicles—(Figure 234, ).
Short, widest at the base. constricted just before the mouth, which is flaring very
slightly, snrface covered with fine network of lines forming a mosaic of long
figures at the base and five or six-sided mosaic figures throughout the apical two-
thirds, light yellowish green, length 0.08 mm., width of hase 0.12 mm., widldth of
mouth 0.07 mm. Legs—Rather slender, hairy. hind legs considerably longer than
the fiest two pairs, coxw dark, femora with basal halves yellow and apical halves
amber brown, tibin amber brown with apical half yellowish, tarsi (Figure 234, 8)
dusky yellow to dark amber brown; basal scgment short and with prominent
projection on lower side from which arises a spine, one-half as long as the second
segment not including the claws.  Iinge— Normal, hyaline with all veins very
faintly clonded. Primary— Length 3.2 mme. width 1.t mm.  Veins faintly eloud-
ed, dark brown, margin constricted at the tip of the stigma.  Costal wide, brown.
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Figure 234. Symdobius salicicorticis Lssig




Pomoxs Coru

JovrnaL or ExTomonocy 733

Subcostal exceptionally wide, oceupying the entire hase of the wing, rich brown,
Stigma short, oval, blunt at tip, lower margin as well as apieal half of the sl
costal with a row of short hairs, entirely brown and of a uniform color, length i
mm.. width 046 mm. Stigmal svein arvising from the widdle of the stigma cvenly
curved throughout its fength except the extreme tip, wlieh is carved slightls the
opposite way.  Uiest discoidal arising from the middle of the snbeastal sem, with
slight curve near the tip so as to have conves surface towarnds the wing tip. See-
ondd diseoidal arises nearly midway hetween the tiest and secand diseodal, a little
nearcr the Giest. undulate, but may be nearly steaight. Third discoidal twice
forked and fairly constant, obsolete at the hase, which is nearly midway hetween
the bases of the second discoidal and the stigmal veins, tiest fork abont onethird
the distance from the base to the tip of the vein, second fork about half the
distance from the first fork to the tip of the upper branch of the second fork,
upper branch of second fork longer than the lower.  Secondary  Length 9 mm.,
width 0.35 mm., with hooklets two-thirds the distanee from the base to the tip of
the upper marging Subcostal vein slightly undulate with no strong enrves, hrown,
Discoidals arising, one on cach side of the middle of the subeostal, obsolete at
cond

vein with more slant towards the wing tip than the first. Veins brown and very

the bases, both curved with convex surfaces towaeds the wing tip, the

faintly clonded.  Style—Short, rounded or slightly conieal, hairy, abont as long
as the cornicles, dusky green.

wererors viviearors FeMane (Figure 208 B)

Length 3.2 ., width of the abdomen 0.8 mm. Body - Decidedly wide and
flat, covered with long fine light hairs. mneh larger than the winged indwiduals,
naked if taken undergronnd and prainose if above, Prevailing color Grayish to
amber brown with darker hrown markings, which may also he nearly black, .\
thin coating of white powder gives it the gray color.  The ground color may
vary from a light vellow, pink. or dark mmber. flead -~ Nearly trapezoidal an
shape with the base and front parallel, wide and flat hetween the anteonie, with
very short, indistinet frontal tubereles, reddish or yellowish hrown to gray, with
two darker spots near the base,  Eyes  Swall, with distinet tubereles, red. n-
tennge  (Figure 231, 6 and 7). Not half as long as the bods. on indistinet
tubereles, hairv-hairs on tubereles: articles 1 oand 11 coneolorons with head, 111

and IV transparently vellow to whitish, V' dushy yellow with dark amber apieal

one-half, V1 dark amber brown throughout.  Lengths of the artickes: 1, 0.00
wm.; 11, 0.07 mme: 1), o0k e TV, 0022 e Vo 02 mame; V1L 0026 i, (hase
048 mm., spur 0.13 mm.) : total 124 e The comparative lengths of the articles
correspond well with those of the winged females.  Rostrum o Reaches bevond
the third coxi, nearly to the middle of the abdomen, whitish with dark markings
at the extreme tip only.  Thorar and Abdomen —Ground color varying from
whitish vellow, to rich yellow. amber, reddish brown to gray with distinet darker
markings which may be rich dark vellow, brown or nearly black.  These mark
ings. usually darker shades of the ground color. are quite variable in extent. The
drawing shows an average type.  The wmedian dorsum is usually yellow or lighter
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from the front to the middle of the abdomen with faint eross-lines conneeting
darker transverse areas on both sides (nsually a single area on the side of each
segment) whieh do not usually extend to the lateral margins of the body, the
posterior half of the abdomen is deeidedly darker than the rest of the body with
light arcas surrounding the cornicles and a light pygidium. In not a few indi-
viduals this dark arca extends forward, covering nearly all of the abdomen, but
in sueh eases the light longitudinal median line is always distinet to the middle
of the abdomen. The last two or three segments are extended and much narrower
than the rest of the body. This extension is usually light, with dusky, small,
anal plate at the tip.  Cornicles—(Figure 234, 5). Of the same shape as thosc
of the winged females. hut larger, marked with mosaie lines, transparently white
or yvellow. Length 0.1 mm., width of base 0.1+ mm., width of mouth 0.08 mm.
Legs—Rather short and slender, first and second pairs very short, hairy, eoxw
dark amber brown. femora dark amber brown, tibiw vellow with dark brown tips.
tarsi brown. Style—(Figure 254, 9). Bluntly eonieal, smooth, short, width of base
greater than the length, light yvellow, with dusky margins, with very few hairs.

The adult inscets move very rapidly and are active for a semi-undergronnd
form.

Young—The young vary from almost transparently white to yellow and dark
amber, with or without dorsal markings.

ITost —Found assoeiated with Fullamwaya saliciradicis at the surfaee of the
ground, but mostly under ground feeding upon the bark of the Willow (Salir
lacvigata Bebb.). Tt eollects in large colonies, some of which were found four
inches under the surfaee of the sandy soil. The individunals eolleeted underground
arc not so dark nor so distinctly marked as those taken near the surfaee. Both
winged and apterous females were abundant and were being preyed upon by the
larvwe of a red syrphid fly, whieh has not been determined.

Locality—Colleeted from the willow trees growing in the sand along the
banks of the Santa Clara River in the vieinity of Santa Paula, Cal.

Date of Collection—August 16. 1911, Serial number 11.

This species somewhat resembles Melanarantherinm rufulus (Davidson) in
size and gengral eolor. but differs in habits and in generic charaeters as both
deseriptions show. Tearing that it might be Melanovantherium salieeti (Harris),
speeimens were sent to Mr. Davidson at San Jose, wlio has eolleeted that species
at Stanford University.  His reply was that No. 11 compared favorably with
William’s  Chaitophorus bruneri. Comparing it with this species we note the

following differenees:

Chaitophorus bruneri \Williams Symdobius salicicorticis n. sp.
Color
Green, light or very dark. I'rom a light yellow to amber brown,
sometimes with greenish brown east.
Cornicles
In apterous form longer than broad. In apterous form, the base is broader
than the length.
In winged form, as long again as In winged form. the width of the
broad. base is mueh greater than the length.
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Hosts
Feeds on the leaves of Populus trem- Feeds on the bark of Willow (Salir
uloides. larvigata Bebb.), and is a subterranean

form, or nearly so.

Willinms’ deseription of the specitie characters inelnding the fengths of the
antennal articles is defieient and a more extensive comparison is impossible. True
that in many ways the deseriptions agree very well, but from the differences given

above and especially its habits, it scems to be a new speeies,

FULLAWAYA . gen.
Type F. saliciradicis n. <p.

Body—Robust forms, the body of the winged female narrow at bead. but
mesothorax, metathorax and abdomen nearly the same width.  Fhe body of the
apterous female widest at the middle and tapering to a point posteriorly and to a
rather broad front anteriorly.  Covered with short fine hair and may or may not
be slightly peninose.  Large species,

Head— Considerably narrower than the thorax, slightly pointed or straight
across the front, with very indistinet frontal tubercles, espeeially so in the apter-
ous forms. Covered with tine hairs.  Nearly quadrangnlar in shape with the
antenme arising from the sides near the front.

Eyes—DLarge, with terete tubereles on the baek margin.

Antennae—In the winged form a little over half the length of the body. not
half so long as the body in the apterons form: not reaching beyond the third
abdominal segment. Arising from the front sides of the head on very indistinet
tubercles, or no tubercles at all. Covered with long hairs, eachi on a large tubercle.
Slightly imbricated and rough because of the hair tubereles.  Article T nsually
shorter than I, never longer than I, though they may be coequal. T always
wider, FIT much longer than cither 1V or V. though not nearly so long as the
two together, not so long as VI, hut longer than the spur. IV and V nearly sub-
cqual, the former nsnally a little shorter: VI the longest article, the spur nearly
twice as long as the base and nearly eocqual with articles IV and V. but vsually
a little shorter that cither.  The transition from the base of VI to the spur is not
sa great as in most aphids, the spor is nearly as wide as the base.

Rostrum—Reaching nearly to the tip of the abdomen. to the tip or cven
beyond the tip (in the winged and young forms the rostrum may project heyond
the tip of the abdomen), but in the robust apterons forms it does not quite reach
to the tip. Hairy along margins of the last joint.

Prothorar—Wider than the head. nearly rectangular in shape, with large,
semi-globular, lateral tubercles near the middle.

Abdomen—With lateral smaller semi-globular and rather pointed tubercles
on cach side. Practically all semi-globular in the apterons forms and two semi-
globular ones near the middle on each side of the winged forms, the remainder
rather pointed.  Smooth, covered with tine hair, shiny or pruinosc.

Cornicles—Entirely wanting.



736 Poxona Correce Journan or ENToMoLoGy

Figure 235. Fullawaya saliciradicis LEssig
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Legs— Larger, the first two pairs nearly of the same size, the hind pair
much larger, hairy. Tibin slightly tlared at the extreme base. Fiest article of
the tarsi very small and searcely longer on the under side than the width,

Style— Broadly rounded, uearly semi-circular, hairy.

Anal Plate —Rather large and well developed, nearly semi-cirenlar in form.
Wings Short and broad, with venation fairly constant.  Hyaline or dusky
subi-hyaline,  Stigma short and bluntly pointed at apex. Stigmal vein arising
rhout the fiest half. First
discaidal straight and normal. Sccond discoidal obsolete at hase, straight. Third

the middle of the stigma and deeply curved thro

discoidal normally twice-forked, obsolete at base, first fork near the base and
second fork near the apex of the wing,  Secondary with two parallel discoidals,
This genus is widely separated from all other wenera by its unique com
bination of distinet characters. It has the rostrum and legs of the genus Lachnus,
the wing venation of Chaitophorus and the body resembles somewhat that of the
genus Aphis, though there are no cornicles.  In considering the antenmme alone
the insect might be placed in the tribe Chaitophorini, but a study of the indi-
viduaal articles excludes it from Jretaphis which has the spur of the sisth seg-
ment above five times as long as the segment. In Chaitophorus the spur of the
sixth segment is about six times as long as the sixth segment and also longer
than article I11. In Symdobius the spur of the sixth segment is shorter than the
segment.  In Thomasia the spur of the sixth segment is shorter than the segment.
From the deseription as given above it seems hardly worth while to make further
comparisons with the genera which it most resembles. Fellawaya has not the
antenme segmentation. stigma, or stigmal vein of Lachuus, nor the specific ¢har
acters of Aphis. Though a subterrancean form it has neither the antenme nor the
wing venation of any vet deseribed. Inoconsideration of these facts T have not
hesitated to eall it o new genus, With others this species was sent to W ML

Davidson of San Jose who writes as follows: “No,o 20 i< eertainly a peenliar
inseet. I am very glad to have specimens of it Very likely it is a new genns”
The genus is namerd in honor of Mr. Fullaway, who has worked extensively on the
Aphidide of Hawaii,

Fullawaya saliciradicis 1. sp.
(Willow Root Louse)

n vivieanovs reMaLe (Figare 235 \)

WING

Length of body 3.2 mm.. width of mesathoras t.1 mm., width of the abdo
men 1,85 mm.. wing expansion 9 mm. A large and robast species. Body

Smooth, covered with fine hair and purvelent throughont.  Prevailing color

Black and silvery gray which is due to a heavy coating of tine powdery white wax.
Some specimens are almost entirely destitute of any of this powder.  Head

Nearly twice as wide as long, dull black. with very indistinet or no  frontal
antennal tubereles, fine hair on the front. Eyes - Dark red with distinet marginal
tubceele.  atennae— (Figure 236, 8 and 9).  On indistinet frontal tubereles,
half or a little longer than half as long as the bady. reaching to the base of the
third abdominal segment; covered with long hair; color of segments: | and 11
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dusky amber, darker than any of the rest; ITI, IV, V and VI amber brown.
Lengths of the articles: I, 0.12 mm.; 1, 0.12 mm.; IT1, 0.46 mm.; IV, 0.38 mm.;
V, 0.38 mm.; VI, 0.6 mm. (spur 0.836 mm.); total 2.06 mm. Sensoria are dis-
tributed as follows: from fourteen to sixtcen large eircular ones irregularly situ-
ated on TII, thickest near the widdle of the artiele, sensoria uneven in size; one
large sensoria at apical end of V. and one large and six small ones in process
of article VI.  Rostrum— Very long reaching to or almost to the tip of the abdo-
men, yellow with dark tip. margins of tip hairy. Protheraz-—Mueh wider than

20
Figure 236. Fullawaya saliciradicis Essig

the liead and ncarly as wide as the mesothorax, with large oval lateral tuberele
(Figure 236, 5) near the middle wmargin, very dark, almost black with brown
side and lighter basal transverse band.  Meso- and Metathorar — Dark reddish
brown with muscle lohes, except seutellum, velvety black and covered with fine
hair. SeuteHum grayish brown, hairy. Abdomen—Thick, nearly the same width
throughout and rounding off abruptly at posterior end, ground color reddish
brown, amber or nearly flesh color, covered with fine white powder whieh is
specially thick in the depressions between the segments, lateral margins with
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pointed and rounded tubereles, those near the middle are ronnded | Vigure 286, 71
while those near the base and the pygidiom or posterior end are more or less
pointed as in many of the species of genns Aphis. Tu no other ease have 1 oever
seen these semi-globular tubercles on cither the thorax or the abdomen; there is
also a row of lateral marginal dark spots on cach side near the base, or slightly
behind the base, of each tuberele. Anal plate is rounded, hairy and dark.
Ventral surface of the abdomen is same as the dorsal.  Cornieles—Wanting.
Le

amber, covered with powder. Femora, bases yellow with remaiuder amber hrown,

s~ Rather long and very hairy, hind legs mueh longer than the rest; coxnr

tibiie dark amber brown, tarsi (Figure 236, 3) dark amber brown, first article
very short, ventral surface as long as the width.  Hings  Rather shorter and
wider than common, hyaline or dusky sub-hyaline.  Primary—Length 4 min,,
width 1.7 mm. Costal wide to the stigma, brown; subcostal wider than costal
with vein arca in middle distinet, brown; stigma short, oblong, nearly four times
as long as wide, widest at base of stigma which is near the middle, rounds off to
a blunt point near the apex, wing margin contracted at the apex of the stigma,

a

dusky brown, length 0.85 mm., width 0.25 mm.; venation normal and fairly con-

stant considering that this
middle of the stigma sharply curved, downward and uwpward bend throughont

s a subterrancan form; stigmal vein arising from the

the first half and nearly straight throughout the apical half, although there is a
slight curve npwardly, lirown, reaches the wing margin beyond half the distance
from the stigma to the apex of the wing.  First diseoidal arises inside the middle
lialf of the subeostal and is nearly straight, base connected ta the subeostal hy a
dark or dusky area or an extension of the subcostal arva, brown, sometimes curved
slightly ontwardly with the convex surface towards the body,  Second discoidal
obsolete at the base, straight, apex mects the wing margin midway hetween the
apices of the first and third discoidals, brown, seldom even slightly curved. Third
discoidal somctimes slightly variable, base obsolete, the third vein proper con-
tinuing to the wing margin in a direetion nearly parallel to the sceond discoidal,

thongh the apex gradually tapers towards the tip of the wing, in one instance this
tip was forked thus making three forks in all (this is the only instancee where
this vein has been found forked), normally twice-forked, the first hranch arising
about onc-third the distance from the base to the apex, this branch extends in
almost a straight line towards the apex and does not branch until near the tip
~about two-thirds its distance from the first fork, brown.  Secondary — Length
2.5 mm., width 0.7 nmi., subeostal vein distinet and with two downward curves,
one at the base of e of the two discoidals, and with two upward curves, one
between the diseoidals, and «ne under the hooklets, basal half is bordered by a
rather wide brow i area not unlike that of the subeostal in the primary wings;
discoidals are obsolete at the base and run parallel; first discoidal arises juost

within the basal half of the subeostal, and the seeond diseoidal just ontside the
basal half of the subeostal vein: all veins brown.  Style—Short ronnded, con-

colorous with the body, hairy.
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APTEROUS vivirarotUs rEMALE (Figure 235 B)

Length of hody +.5 mm.. width of abdomen 2.25 mm. A larger form than
the winged female with more robust body. Body—Smooth. even shiny, covered
with fine soft hairs, often pruinose, especially if found near the surface of the
soil in some cases densely covered with fine white powder, widest at middle and
tapering towards both ends.  Prevailing color—¥rom a yellowish white. to flesh,
rose. or grayish or even silvery due to the covering.  The forms taken from decp
mder ground are very light and almost colorless and always without the pruinose
substanee.  Head— Gray or dusky, with broad straight front and little or no signs

of antennal tubereles, nearly quadrangular in shape, wider than long, with narrow

Figure 237. Fullawaya sal.ci-radicis Essig
O root of willow. Showing adult apterous viviparous females and a large horny
larva of the red syrphid Ny, which is the only natural enemy found preying on
this aphid.

lighter band across the base.  Eyes—Dark red, rather large, with tubercle,
Antennae—(Figure 236, 1 and 2).  Not half as long as the body, nsually reach-
ing to the middle of the second abdominal segment, hairy, the transition from the
article VI to the spur very gradual; artieles 1 and 11 dark gray. concolorous
with head, TTI yellow with apieal one-half amber, tip of segment distinetly con-
stricted from last sensoria to the tip, IV, Voand VI dusky amber with slightly
darker tips. Lengths of the articles: 1, 0.07 mm.; 11, 0013 nme; 1T, 0045 mm.;
IV, 0.29 mn; V. 0.30 mme; VI 0039 mm. (spur 0.29 mm.) ;5 total 1.73 mm.  Thus
it will be seen that 1 is shorter than IT, while in the winged form they were sub-

equals 111 is longer than TV or V but not so long as both together, neither is it
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so long as all of V1, but is longer than the spur: IV s slightly shorter than V',
but these are approximately subequal: VI is not so long as 1V and V' together,
though much longer than cither; the spue is not guite twice so long as the base
and is not o long as the hase and V otogethee, On oarticle TH there is usually
a single row of circular seusoria, wsnally from four to tive, but often with but

two and again with seven, as shown in the dreawing; V' has large sensorium near

apical end and several (one large and six small) in the process of V1o Rostrum

Nearly as long as the bady, and in the yonnger forms longer, color of the body
or lighter with dark hairy tip. Prothorar  With rounded Iateral tuberele (Figure
236, +), much wider than the head and about as wide, with light anterior portion
and dull gray basal two-thirds, with Iateral dark spot on each basal side, Meso-
thorar « Light at anterior end, one-third with darck lateral spot on each margin,
with also 2 basal lateral dark blotel which extends on to the metathorax, and a
large dark median hasal bloteh covering nearly the entiee dorsom. Mctathorar

With a continuation of the black bloteh from the wmesothorax and two median
transverse dark bands near the basal border which do not toueh in the widdle,
Abdomen ~ With a uniforin pale eolor of from almost transparent white to a tlesh,
rose, gray or lead color, with a row of lateral dark spots at the union of the seg
ments and a median dark band on the last segment and a dark-tipped style.
Ventral surface of a uniform color such as the ground color of the dorsum, it is
more liable to Le proinose. . With large semi-globular lateral tubereles (Figure
286, (1) as deseribed in the winged form. Anal plate well rounded, dusky, hairy,
Cornicles  Entircly wanting.  Legs— Rather stout and hairy s coxie light yellow,

pruinose: femaora yellow with dusky tips; tibice anher brown with dark brown

tips: tarsi dark brown,  Style - Short, rounded, dull grayish-brown, hairy.

Young —Fhe young resemble the adult apterous females in color, being some-
what lighter.

Botl the winged and apterous forws are rather slow and sloggish in their
movements, but drop from the roots as soon as they  are disturbed.

Host - Taken from the roots of the common Willow (Safir laevigata Bebb.),
near the surface and as far as from fourteen inches under ground.  Fhey are
found in light sandy seil along the river banks. 1t is a bark feeder and no forms
were found above ground.  They occur in rather large and compact colonies, but
).

Localit y—MNong the banks of the Santa Clara River, near Santa Paula, Cal.

may also he very seattered (Figure

Date of Coltection August 16, 1911, Apterous forms were fairly abundant.
but the winged females searce.  Associated with another Aphid, No. 11, Serial
number 20,

Thomasia crucis n. sp.
WINGED vIviesnovs #EMALE (Figure 238 \)

Length of body 1.2 munn, width of the mesothorax 0,35 wm., width of the
abdomen 054 mm., wing expansion 3.8+ mm.  Body— Small, distinctly marked
and colored. covered with long cnrved spines, fiat, and rather short. but wide.
Prevailing color—Rich green and black.  Head ~ large, rounded in front, nearly

as long 'as wide, without antennal tubereles, dorsum very dark olive green to
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black, ventral surface very dark. front hairy. Eyes—Large, with distinct tuber-
cles, dark red. Antennae—(Figure 238, 1 and 2). Reaching to the hase of the
abdomen, slightly longer than half the length of the body, arising from the head
just in front of the eyes, all except first two articles imbricated, covered with a
few long spines.  Articles I and 11 dusky yellow or amber, ITT light at base with
amber or very dark apieal four-fifths and the extreme tip darker, IV, V and VI
dark throughout. Lengths of articles: I, 0.05 mm.; IT, 0.045 mm.; ITI, 0.205
mm.; IV, 0.1 mm.; V, 0.08 mm.; VI, 0.21 mm. (base 0.07 mm., spur 0.1+ mm.);
total 0.69 mm. Artieles 1 and II are often the same length, but the former is
always mueh wider; I1T is not quite so long as VI, though very necarly so, but is
much longer than the spur, IV is equal to or slightly longer than V, eaeh of

.
R
£
3,

Figure 238. Thomasia crucis n. sp.

which is about half of 1T or VI. The sensoria are large and circular, being ar-
ranged irregularly on artieles ITI, IV, V' and in the process of VI as follows:
from four to nine.  VForty-four articles were examined and the following number
of sensoria recorded: three had four, three had five, eleven had six, eight had
seven, sixteen had ecight, and three had nine, four had from one to three, sixteen
were found with one, twenty-four with two, and six with three; V has from one
to two—twenty-cight had one, and thirteen had two; artiele VI has the usual
number (five to six) at the basc of the spur. On 111 the sensoria are situated
usually within the apical two-thirds; on IV there is usually one in the middle
and the others within the apical one-half; on V there is usually one in the middle
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and the other near the apical end.  Rostrum-—Reaches to the sceond coxw, light-
green with dusky tip.  Prothorar - Without lateral tuberele, wide and short,
hairy, dark green with lighter green transverse strip at apical border, ventral
surface dusky green.  Mesothorar— Dark green with musele Jobes black, or
nearly so, ventral surface very dark with green area conneeting the coxie. Meta
thorar— Dark green with muscle lobes nearly black.  Adbdomen —Well rounded
and flat, covered with long spines, light green with dark dorsal markings — there
are three large distinet green areas. one on the middle dorsum at the base and
one surrounding cach cornicle, with lesser arcas as shown in the drawing. Ventral
surface light green.  Anal plate well rounded or slightly depressed near the
middle, dusky or light green.  Cornicles—(VFigure 238, 8).  Short, base much
wider than the mouth, gradually narrowing from base to the tip and smallest at
mouth, which is not flared, covered with fine network of lines, basal half dusky,
apical half green to yellowish, length 0.065 mm.:; width at base 0.075 mm., width
at mouth 0.0+ mm. Legs—Short, stout, hairy, light, with coxw dusky green,
femora dark amber brown, tibiwe light awmber with dark bases and tips, tarsi dark
brown. Hings—Rather long for so small an inscet, narrow, hynline, venation
variable, but usually of the normal “Chaitophorns™ type.  Primary—(Figure 239,
I to 11). Length 1.75 mm., width 0.63 mm. Costal vein wide to stigma, light
amber to yellow; subcostal twice as wide as costal nnd of same color; first hs
coidal arises near the middle of the subeostal and is usually straight though in
many cases it eurves with the convex surface towards the tip of the wing (in
one ease this is reversed-—right wing of pair 3); scecond and third discoidals with
a tendeney to unite at their bs

es (Figure 239, 6, 7, 10 and 1), though normally
they are scparated.  Sceond discoidal curved or straight-—when curved, with
the convex surface towards wing tip, the base usually midway between the bases
of the first and third discoidals, but a little wcarcr the latter, tip may show a
tendeney to fork as shown in 2, 5, 6 in Figure 239, In one instance (Figure
289, 2) there is a strange figure connecting the fiest and sceond discoidals; third
discoidal very abnormal and variable as shown in the drawings. It may be once,
twice or thrice forked. In the normal vein (if there be such) the first fork is
just inside the middle and the sceond fork near the middle of the second braneh.
In not a few wings there are faint but distinet clouded borders along the stigmal
and discoidal veins, darkest along first discoidal.  Stigma short, oblong with
blunt tip, margin of the wing is depressed or set in at the apex of the stigmna,
color dusky with basal margin lighter and hairy.  Stigmal vein arising just
beyond the middle of the stigma, mostly eurved throughout the first half, slightly
undulate, long, apieal half nearly parallel with the upper branch of the second
fork of the third discoidal. Tips of the veins often clonded.  Secondary - Length
L1 mm., width 0.31 mm., normally with two discoidals, though out of some ftifty
mounted specimens two wings were found without cither discoidal, and five wings
were found with only one diseoidal and that the first one.  Subcostal is always
present and curved downward under the hooklets, reaclies to tip of wing which
has a dusky spot at its apex. IVirst discoidal arising from the subcostal just
inside its middle, straight, short, docs not reach to the wing margin.  Second
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discoidal arises just outside the middle of the subeostal, obsolete, just a base,
eurves so as to have convex surface towards tip of wing, no longer than the first
discoidal.  All veins brown. Style— (Figure 238, +). Short, wider at the base
than at the apex, whieh is nearly straight aeross, rough, with long hairs or spines,

green, length 0.07 mm., width at base 0.08 mm.

arTEROUs viviearous rEMALE (Figure 238 B)
Length 1.3 wmn., width of the abdomen 0.7 mm. Body—Tlat, widest just
in front of the cornicles, covered with long curved hairs or spines, well seg-
mented, very swmall.  Prevailing color—Rieh green with a distinet light green

or yellow cross on the dorsum (hence the name crucis). light spots or areas

e %\ —
14 {:@ = 'J3;:=rn

Figure 239. Thomasia crucis n. sp.

around the hases of the eornicles and a light posterior spot.  The main axis of
the cross extends in a longitudinal line on the dorsum from the base of the head
to the end of the style, while the cross bar is a transverse band aeross the middle
of the body. Surrounding the light area of the eross are dark green areas, which
are darker than the rest of the body and which help to bring out the distinetness
of the markings. Due to the smallness of this speeies the cross cannot be dis-
tinetly scen withont the air of a hand lens. [Ilead—large, considerable wider
at the base than at the front, rounded between the antennwe, which are far apart,
covered with long hairs, dark green with medinn base lighter.  Eyes—Large,
dark red, distant from the bases of the antennwe. . fntennae—(Figure 238, 7 and
8). Reaching to the middle of the abdomen, slightly Jonger than half the length
of the body, with few long hairs or spines, imbricated, light yellow with the tip
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of 111 dusky amber, 1V slightly dusky throughoat with very dark tip, V" and V1
very dark throughont.  Leagths of the articles: 1, 0.05 moe; T 0.05 g T
0488 m; IV, 0,07 mm.; V, 0.07 mme; VI 00175 e (base 0,065 m., spur
0.t1 mm); total 0.553 . Nrtieles Toand H usually equal in fength, with the
former much wider; TH nearly twice as long as cither 1V or V. but not so long
as VI, though shorter than the spues IV and V' cocqual, and both short, each being
but slightly longer than the base of VI VI longer than [T, the spur nearly twice
as long as the base.  Scasoria normal on Voand in the process of V1L Rostrum
Reaching nearly to the thied coxa, green with amber hase and dark tip.  T'horar
—Green with light yellow upper portion of the cross on the mediom dorsnm,
ventral surface green. (bdomen  Green, the basal portion bearing the teansverse
har of the yellow cross and the posterior portion bearing the lower main axis of
the cross, n light spot at each end of the transverse bar, and light areas around
the inner bases of the cornicles, covered with long curved spines. Ventral surface
of a uniform dull green.  Anal plate well deseloped and rounded, green. Cor-
nicles— Light yellow or very light yellowish green, wider at the base than at the
apex, not constricted before mouth, whicl is not flared. surface covered with a fine
network of lines, which form a mosaic near the apex, Length 0,06 mm., width
of base 0.07 mm., width of the mouth 0.0+ mm. Legs— s in the winged forms,
Style —(Figure 238, 6). Rounded at tip with sides nearly parallel, rough, spiny.
little wider at the base than at the tip, green, length 0.07 e, width of base
0.07 mm.

Young—"The young vary from a light yellow to a light green, usually have
dusky head, antennmw, tips of tarsi and tibia.  The heads in the older individuals
have a light dorsal. median line,

Host—This species has been observed feeding only on the undersides of
the leaves of the White Willow (Salir macrostachya Nutt.), on which it collects
in dense colonies and produces considerable smutting.

Locality— On the white willows growing along the banks of the Santa Clara
River in the vieinity of Santa Paula, Cal.

Date of Collection—August 25, 1011, Serial number 87.

In geneeal appearance this inseet at first appears to be Eichochaitophorus
populifolii, beeause of the light dorsal markings and the size, bat as shown by
the descriptions, is quite distant from that species. 1 know of no other speeies

which is even near to the one just deseribed.



SOME LEPIDOPTERA FROM MEXICO
HARRISON G. DYAR

U. S. NATIONAL MUSEUM, WASHINGTON, D. C.

Prof. C. I'. Baker has handed me for identifieation a lot of Lepidoptera,
taken in Mexico by Messrs. McConnell and D. L. Crawford. The following

species are represented:

NYMPHALIDAE
Phyciodes elada Hewitson, two 4 ¢, Guadalajara (McConnell).
LYCAENIDAE
Lycaena marina Reakirt, onc ¢, Guadalajara (McConnell).
SYNTOMIDAE

Chrysocale principalis Walker, two ¢ 2. Oaxaca (Crawford).
Syntomeida melanthus Cramer, onc ¢, Vera Cruz (Crawford).
Dinia aagrus Cramer, two ¢ ¢, Tapachula, Chiapas and Vera Cruz
(Crawford).

Sphecosoma cognata \Walker, one 4, ane ¢, Vera Cruz (Crawford).
Isanthrene perboscei Guerin, one ¢. Jalapa (Crawford).

LITHOSIIDAE
Ptychoglene he@ematodes, n. s.

Black; forewing with a large crimson patch, ocenpying most of the wing,
leaving a very narrow black costal edge, a broader inner margin and a rather wide
outer margin, which is oblique, widening toward tornus: the pately varies in size
in the individuals, in some extending down only to submedian fold, in others to
vein one or below; the onter margin is a little indented at abont vein four.  Hind
wing with a broad costal ray. not attaining apex, nor crossing ccll.

Seven specimens, mountains near Cnernavaca  (Crawford):  Popocatepctl
Park, 8000 feet, June, 1906 (W. Schaus); Salazar, 10,000 feet (W. Schaus).

Type No. 1120, U. S. National Musenm.

Nearest to P. erythrophora Telder, but the red patel much larger.

ARCTIIDAE
Apantesis proxima Guerin, one ¢, Vera Crnz (Crawford).

NOCTUIDAE
Chloridea obsoleta Fabricius, one ¢, Cuerncvaca (Crawford).
Eupanychis mexicana ITampson, onc ¢, Cuernavaca (Crawford).
Prorachia daria Druce, one &, one ¢, Cuernavaca (Crawford).
Oxycnemis mexicana Dyar, one ¢, Cnernavaca (Crawford).
Pleonectyptiera cuernavacalis, n. s.
Brown, not reddish; lines pale, even, the outer a little bent over cell, marked
on the costa with blackish shades; reniform present. dark brown filled: sub-

terminal Tine irregular, powdery, dotted, with a rounded black clond at veins 3-k




Poyoxa CorLrece JourNawn or ENTosonoay 747

Hind wing more grayish but dark, whitish only on the disk, with a faint dark
discal mark and an outer mesial pale line.  Abdomen with a lateral tuft of black
liair near base.  Expanse, 23 mm.

Male, Cucrnavaea (Crawford).

Type No. 1##30, U, S, National Musenm.

Fhe species vesembles P cnmulalis Dyvar, but the subterminal line is brohen
powdery and indistinet.

Yrias prophronis, n. s

Dark, lustrous. violaccons brown: lines black; inner irregularly flexnons;
reniform upright, nareov: outer line exenrved over eell and inward to near
origin of vein two, then to inner margin with a slight out-curve; subterminal lines
wavy. pale. I the male, the tint is light vielaccous, the subterminal line slightly
relicved. The hind wings in this sex have three nearly straight black lines across
the middle and a subterminal light macular one: a crenulate terminal black line
on both wings.  In the fomale the color is darker, more irrorate with blackish: a
dark shade ocenpies the space hetween the outer and suliterminal lines, the latter
being rather distinetly relieved. The hind wing is also more darkly shaded
than in the male, only the outer of the three median lines distinet. while the
subterminal punctiform line has a erenulate blnck inner edging, Fxpanse 24 mm.

Fwo males. one female, Cuernavaca (Crawford).

Tepe No. 18631, U. S, National Museum.

Near to Y. repentis Grote, hut the onter line is less indented and angled.

while the sexual dimorphism is rather pronouneced.

PYRALIDAE
Glyphodes quadristigmalis Guenée. one £, two @ ¢, Cuernavaca
(Crawford).

Glyphodes infimalis modialis, n. subs.
Like G. infimalis Guenée in markings, but larger and of more robuost huild.
Fapanse 25 mm.
One male, Cuernavaeca (Crawford)., -1 C %

Type No. 10433, U, S National Museum.

Loxostege autocratoralis, n. s.

Fore wing yellow, the costa vellow-brown; inncr line nearly prrlwmlicn]nr to
costa, a little curved: orbicular and reniform brown, solid; outer line excurved
aver cell to vein two, then perpendicular to inner margin: subterminal line hrown,
slender, close to the brown-shaded margin,  Tlind wing subhiyvaline whitish, shaded
with yellow: a brown line on the disk. slightly crenulate over the nervules. stop-
ping below vein two. where it is sharply bent upward: a brown marginal band.
the fringe more reddish hrown.  Fxpanse 20 mm.

One female, Cinernavaea (Crawford).

Tvpe Na. 114382, U. S, National Muosenm.

Near L. mancalis Lederer. but the markings more distinet. the subterminal

line narrow and close to the margin.
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ZYGAENIDAE
Gingla phonicoruma, n. s.

Black ; abdomen erimson except the basal and last two segments. The wings
are without markings; fore wing with veins 7-8 stalked; hind wing with veins
six and seven separated, vein cight with a long obligue cross-bar to end of cell.
Expanse 16 mm.

One female, mountains near Cuernavaca (Crawford).

Type No. 1k434, U. S. National Museum.

SESIIDAE

Four specimens, too much injured for identification.

GELECHIIDAE
Avacampsis, 1. s.

Cucernavaca (Crawford).  The specimen has been turned over to Mr. August
Busck, to be deseribed Jater in another connection.
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STUDIES IN ACARINA 111

", v, M., NALL
POMON\ COLLEGE, CLAREMONT, CAL,

Notaspis pectinata n. sp.
(Figure 210)

Length 750 to 865 wicrm.  Yellow brown, smooth, polished Abdomen
hemispherieal, withont wings.  Cephalothorax hroader than long.  Lamelbe slight
ridges converging in front where they are united by a translamellar line about
as long as the lamelle. The eusps are reduced to were tubereles. Lamellar, inter
lamellar and rostral hairs long, stout and pectinate, the rostral hairs being less

than half as long as the others.  Pseadostigmatic organ pectinate, with rather

N VX
Figure 240. Notaspis pectinata n p

long peduncle and very gradually elavate head.  Abdomen with two rows of stout
peetinate hairs on each side, similar to the interlamellar haies.  Legs not quite
so long as abdomen, sparsely set with pectinate haies similar to the rostral hairs.
Unguis tridactile, last three paires of legs inserted at the edge of the hody.  No

blades apparcnt on femora. Scveral specimens under boards, Claremont, Cal.
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This species is almost identieal with Pergande’s figure of Eremacus pilosus
in Bank’s “Treatise.” My specimens lack the simple bristle on the apex of the
penultimate joints of the legs, and the body is slightly broader. Michacl’s key
places this species as a Notaspis, close to N. serrata. The speeics E. pilosus

is referred to by Banks in his Catalogue to his deseription of Scutovertexr pilosus

Figure 241. Phthiracarus retalticus (on lcft); Phthiracarus contractilis (on right);
Phthiracarus retalticus (side view, above).

in Trans. Amer. BEnt. Soe. XXII, po 11, whieh as Michael remarks is “appar-
ently not a Scatovertex, probably a Notaspis (said to be so by Banks, in litera).”

I also present the following illustrations of mites whieh I have identified as:

Phthiracarus retalticus (Stoll)
(Figure 241)
This speeies was deseribed from Guatemala. My specimens were found

under drift-wood on salt marsh. Pawson Park, Conn., during Angust.  The Jlength
of my specimens (from tip of abdomen to dorsal suture) is 685 mierm.
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Phthiracarus contractilis (Perty)
(Figure 2#t)

This species was described from decayed wood in Germany. My speennens
were found under drift-wood on salt marsh, Pawson Park, Conn., in Augost.
Length of my specimens is 838 micrm. to t mm. (measured from tip of abdomen
to dorsal suture). The side view is identical with £, retalticus.  Diffees from
that species as shown in figures by rounded tip of abdowien nnd different forms
of unguis as shawn in the correspontling small figures. The ventral views, with
cephalothorax closed down are shown. while the position of the cephalothoras
when open is indieated by the dotted line.

Figure 242. Rhizoglyphus longitarsus var californicus n. var.

Rhizoglyphus longitarsus var. californicus n. var.
(Figure 242)

Differs from the species as deseribed by Banks in the following particulars

The bristle at the tip of the penultimate joint is not as long as the tarsns.
The two spines on the hind tarsus are proximal to the middle of that joint. Length
of my specinmen, a male, .7 mn.  Tarsus in my specimen is much longer and
thinner than that illustrated by Banks in Bulletin 13, ‘Tarsus | also has a curved
spine at the tip which is almost as large as the claw.

Sent from Banning, Cal., where a colony was injuring the bark of an apple
tree.



DIARTHRONOMYIA CALIFORNICA n. sp.
(Diptera, 1tonidw)

DR. E. P. FELT
STATE ENTOMOLOGIST, ALBANY, NEW YORK

The speeies deseribed below was reared by Mr. C. F. Stahl, Mareh 12, 1912,
from galls on .drtemisia californica, at Claremont. Cal. This species is most
easily separated from D. artemisiae Felt, by the smaller number of antennal
scgments.

Gall--Length 1.5 mm., diameter .5 mm. A brownish or reddish, sub-conical,
thin-walled growth protruding at an oblique angle from the under side of the
narrow leatlets.  The slender, darker tip of this monothalamous gall is pushed
off by the eseaping midge.

Male—Length 1.25 mm. Antenn@ nearly as long as the body, sparsely
haired, fuseous yellowishi; fourteen segments, the fifth with a stem three-fourths
the length of the cylindric basal enlargement, whieh latter has a length nearly
twiee its diamecter; terminal segment redueed, obtuse. Palpi probably Dbiartien-
Iate.  Mesonotum reddish brown.  Seuteltum vellowish red, postscutellum fus-
cous.  Abdomen yellowish.  Wings hyaline, eosta light straw. Halteres probably
pale yelowish,  Cox® and legs apparently fuseous vellowish, the elaws slender,
unidentate, the pulvilli shorter than the elaws. Genitalia; basal clasp segment
stout; terminal elasp segment short. greatly swollen; dorsal plate short, deeply
and ronndly cmarginate, the lobes broadly rounded: ventral plate short, broadly
and roundly emarginate, the lobes narrowly rounded.

Female- Length 1.5 mm.  Antennz extending to the base of the abdomen,
sparsely baired, yellowish; fourteen subscssile segments, the fifth with a length
nearly twiee its diameter: terminal scgments slightly produecd, tapering. Color
eharacters nearly as in the male, exeept that the abdomen is deep reddish, the
ovipositor nearly as long as the body, being yellowish; terminal lobes narrowly
oval, with a length nearly twiec the width. Type Ceeid a2269.
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THE GALL MIDGE FAUNA OF WESTERN
NORTH AMERICA

E. ', FELT, ALBANY, N. Y.

The following list snmmarizes our knowledge of the gall midges in the
western half of North Ameriea and should he of service in directing the efforts
of futnre investigators. There are in the Lestremiinae, no representatives of
the genns Catocha, Neptnnimyia and Neocatocha, while the five Ameriean
genera referable to the Ileteropezing are remarkable for their absence from
the list. Investigation in the castern United States shows that Miastor, with
its peculiar pedogenetie larva. is widely distribnted, and it and its allies should
be found in the maister wooded arcas of the west.  There are cight Aeriean
genera of Epidosariie known, only three represented hy four species having
been recorded frow the west.  The oak tlora must support a characteristie
Cineticornia fauna, yet none have been recorded, while the allied Schizomyia
is represented by only one speeies.  The prolitie and varied Ttonidinariae are
represented by relatively few species. The list is longer than we anticipated,
yet it must be considered as only an introduetion to what systematie collecting
will disclose.

LESTREMIINAE

Lestremia barberi Felt, New Mexicoo,

L. kansensis 1elt, Kansas.

L. dyari Felt, Kaslo, B. C,

L. vernalis Felt, Kansas,

Micrvacerata cockirdli Felt, New Mexico.

M. spinosa 1elt, Texas,

M. terana Felt, Texas.

Joanissia neomericana Felt. New Mexico,
Mycophila fungicola Felt, reared from mushraoms, alifornia.
Campylomyza terana Felt, Texas and Colorado.
PIrionellus sitvana Felt, Kokanee Mountain, 3, (",
. mowilis Felt, Texas.

P. simulator Felt, Kaslo, 13, .

P. boulderensis Felt, Colorada, Oregon.,

P, montana Felt, Colorado.

Monardia tuckeri Felt, Texas.

Cordylomyia brevicornis Felt, Kaslo, B. (.



